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Combination Bolt Cutting Machine. 





With this is illustrated a new bolt cutter 
recently brought out by the Bridgeport 
Machine Tool Works, of Bridgeport, Conn. 
N. Y. Office, 72 Warren St. 

It is so arranged as to cut turned bolts, 
holding them upon centers, the same as is 
done in the lathe. 

As will be seen by reference to the cut, 
the machine is provided with a tail-block 
of the same construction as is used upon 
lathes, and which can be clamped in any 
desired position upon a carriage which 
slides to and from the head. This carriage 
has also mounted upon it the 
devices for preventing the rotation of the 
bolt while being acted upon by the dies. 
Projecting from its sides are two arms, 
the ends of which are bored to fit the bars, 
one of which is seen extending along each 
side of the machine. The other ends of 
these bars are fixed to a cross-bar shown 
outside the driving gears. 
the center of this cross-bar is fitted a shaft, 
which is also fitted to, and slides through 
the spindle. At its other end it carries the 
center, the point of which is seen projecting 
from the head, and between which and the 
tail-stock center the bolts to be cut are held. 

The arms which project from the sliding 
carriage can be clamped fast to the bars by 
the clamp screws shown, and when this is 
done a rigid, rectangular frame is formed, 
its sides being composed of the round bars, 
while the ends consist of the shding car- 
rigge at one end and the cross-bar at the 
other. On the under side of the bar which 
is in front, rack teeth are cut, and thus by 
means of the pinion and “ pilot-wheel” 
shown, this frame with the bolt to be cut 
may be moved lengthwise of the machine 
by the operator. Immediately back of the 
head, and fitted to the spindle, is seen a 
cam, the position of wh.ca 
determines the opening and 
closing of the dies. This.cam 
turns with the spindle, ex- 
cept when prevented by the 
trip lever 


necessary 


Into a boss in 


engagement of a 
with one of the four notches 
cut in the collar, two of 
these notches showing in the 
cut. The lever 
gages them is shownin front 
of and parallel with the main 
spindle. At one end it is pro- 
vided with the upwardly pro- 
jecting small handle shown, 
while the other end 
back to a point at which it 
may be acted upon by a cam 
formed inside the large gear 
Now a bolt having 
been turned and 


which en- 


runs 


wheel. 
placed be- 
tween the centers, it is moved 
up by the operator until it is 
engaged by the die, after 
which it feeds itself to the de- 
sired point, the same as the 
ordinary bolt cutter. Upon 
the bar baving the rack-teeth 
is shown a collar which may 
be clamped in any 
and which, when 

is cut on the bolt 


desired 
position, 
the thread 


to the desired length, trips a 
mechanism and re- 
lever, 


suitable 


leases the which by 


Rop anp Borr TurNING 


a spring is moved inwards until it engages 
with of the notches upon the cam, 
holding it from rotation and thus opening 


one 


the dies. 
the rack and pinion movement, draws the 
bolt out of the die; 
hold the cam until it closes the die again, 
and at the right time the cam, formed in the 


The operator now, by means of 


the lever continues to 
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large gear wheel, forces the lever out of the 
notch, allowing the cam to again revolve 
with the spindle, this action taking place at 
atime when the cam is in the position in 
which the die is closed. 

When the lever is drawn out of engage- 
ment with the cam, the small lever shown 
below it drops into place by the action of 
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gravity, and prevents a re-engagement of 
the large lever with the cam until again 
released, either by the collar as before or by 
the hand of the operator. 

The cone pulley for driving is inside the 
bed of the machine directly under the spindle. 
to 14” 
diameter. Extreme distance between centers, 
32 inches. When desired the centers may 
readily be thrown out of position, and the 
machine is then ready for cutting common 
or rough bolts of any length, and up to 14” 
diameter. Six changes of speed are pro- 
vided for, and with each machine is fur- 
nished nine sets of dies with corresponding 
taps, and hobs for re-cutting dies. 


The machine will cut bolts from }’’ 


New Rod and Bolt Turning Machine. 


The object of this machine is to produce 
more uniform work, especially with bolts, 
and at a much lower price than by meth- 
ods usually employed. 

All the cutters consist of simple pieces of 
bar steel ground and tempered, and the re- 
sharpening is done by grinding the ends. 
In detail, the 
base, 


machine consists of a firm 
which extended 
when so desired, to support several ma- 


as shown, can be 


chines. On top of this is secured the frame 
which holds the main shaft, at one end of 
which pulley ; beyond this 
is a smaller feed pulley used to drive the 
feed motion pulley below. At the other 
end of the main sbaft are a pair of bevel 
gears, which transmit the motion to the up- 
right spindle. This spindle is made to 
travel up or down by the hand wheel shown 
or automatically from the feed motion, as 
indicated above. To the top of the spindle 
is attached a lever, pivoted at the top of the 
frame, and having an adjustable counter- 
poise weight at its further end, used to 
the feed by balancing the 
weight of the spindle. The 
cone pulleys run loosely upon 
the shaft, upon which a keyed 
clutch is placed, and which, 
when thrown in or out, 
shaft revolve 
- 

or stop, and this without the 
necessity of shipping the belt. 
Attached to this clutch is a 
series of lever motions, the 
last of which is to 


is the cone 


assist motion 


causes the to 


fastened 


the top lever, and which is 
un so arranged that when the 
AH ° : : : 
Hi spindle is at its highest 


ty Hi 
te 


point, the clutch is thrown 
out and the spindle stopped, 
thusenabling the operator to, 
with much greater ease, enter 
The 
foot of the spindle is provided 
with a clutch for rod work, 
and with a set of 


a new piece of work. 


head-hold- 
ers for bolts. 

It will readily be seen how 
the turning of the spindle 
the bolt to revolve 
between the cutters, and at 
the time feed itself 
along after the automatic feed 
By an 
automatic adjustable throw- 
automatic feed is 
thrown off just before the end 
of the bolt is reached. 

As before stated, the cutters 


causes 


same 


has been thrown in 


out the 








are pieces of bar steel, cut off to lengths 
and ground roughly and tempered. These 
are placed upon their edges and secured in 
and when arranged -present the 
appearance of ahollow mill. The first set 
of these cutters are secured in the face 
plate, as shown. Below and from this plate 
extend rods, upon which other plates may be 
many 


grooves, 


secured, holding similar cutters. As 
of these plates are employed as there are 
shoulders in the bolt or rod to be turned, 
the lower one being used to square up the 
end. 

The advantages claimed for this machine 
are the accuracy secured and the cheapness 
of product. 

The machine illustrated is arranged to 
turn bolts from 15 inches diameter, to } and 
under. With ordinary work it is difficult to 
produce a difference of over one or two 
thousandths of an inch between the largest 
and the smallest of a given size of bolts. 

The economical running of the machine 
is much increased with the number of 
machines employed, and as the taking out 
and entering of the bolt requires but a mo- 
ment, it is evident the longer the bolt, the 
greater the number of machines one opera- 
tor can run. 

It is claimed that the setting of this ma- 
chine requires but little longer time than to 
set a lathe tool, to turna given size; and 
when once set, is good with ordinary tool 
sieel for a day’s use. It is also claimed that 
trom an examination of the principles in- 
volved, it will be seen that the friction is re- 
duced to a small matter, all bearings being 
cutting edges and different from the hollow 
mill in which friction is largely increased 
by the closing up of the cutting ends, to 
secure uniformity of size, and by the wear 
of the edge. These machines are made by 
Nicholson & Waterman, Providence, R. I. 
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The Eclipse Ice Making and Refrigerating 
Machine. 


The engravings, Figs. 1, 2 and 3, accom- 
panying this, show quite fully the design 
and construction of machinery for producing 
cold air, as made by Frick Company, of 
Waynesboro, Penn. For the following 
description and useful general matter on the 
subject of refrigeration, we are indebted to 
the inventor, Edgar Penney, general super 
intendent for the Frick Co.: 

The cuts were made from photographs of 
actual machines, the larger one being of 50 
ton and the smaller of 20 ton refrigerating 
capacity; that is to say, for each 24 hours’ 
operation the 
produce cold air equivalent to the melting 


continuous machines will 
of 50 and 20 tons respectively of ice in same 
length of time. 

Vertical 
pumps are used. 
by horizontal engines, the larger sizes having 


single-acting gas compressor 


These pumps are driven 


Corliss valve gear, the smaller sizes being 
plain slide valve, provided with Tremper 
automatic governors. 

The principal feature in the design is the 
employment of square tapering columns 
which are box girders ‘stood on end,” the 
bottom ends of which terminate in a broad 
flange flush with the floor, the foundation 
plates to which they are bolted being con- 
The fly wheel is 
The 
engine connecting-rod passes through one of 


cealed in the masonry. 


situated between the pair of pumps. 


the columns and connects upon the pump 
wrist-pin direct. The general features of 
the construction are apparent upon inspec- 
tion of the engravings, and need no further 
explanation. 

Anhydrous ammonia is the refrigerant 
used. The operations whereby this chemi- 
cal is made the vehicle for producing cold 
are comparatively well known, but as some 
reader may not be aware of the processes 
and peculiar properties of this liquid, we 
will briefly state that ammonia is in fact ; 
only one of a large number of liquids and 
gases that have been employed to produce 
cold air by mechanical means,and it is only by 
reason of its great superiority over all others 
in actual practice that can account for its 
general use, not 


only practice, but a 
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Fig. 2.—Ick MAKING AND 
theoretical knowledge of the’ properties of 
this gas point to its being the best. 

So farasthe writer isaware, noexhaustive 
experiments have been carried out to deter- 


mine, as has been the case with steam and 


other gases, the pressure, temperature, den- | 


sity and volumes of ammonia, but enough 
































REFRIGERATING MACHINERY. 


js known to indicate, with a close approxima- 
tion to the truth, its principal properties. 
For instance, it is stated by good authority 
that ammonia liquid weighs 39 pounds to 
the cubic foot, its specific gravity is 0.5894, 
specific heat at constant pressure is 0.508, its 
| latent heat of evaporation is 900° F., boiling 
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point ‘at atmospheric pressure is 40° F. | 
low, and at 320° F. at the pressure of 
atmosphere 1 pound of the gas will occu) 
21.017 cubic ft. In looking over these dz 
the engineer will be impressed with thr 
things—that the liquid, while only a lit) 
more than half as heavy as water, has 
boiling point 252° F. below water and 
capac.ty for latent heat nearly equal 
steam, 900° F. 

The gas also liquefies easily under pri 
sure, especially when the gas is dischargs 
from the pumps, and maintained under cor 
stant pressure in a surface condenser whe: 
the specific and latent heat is rapidly car 
ried off by the condensing water. Rough! 
calculated, with condensing water, at 50 
F., the pressure of liquefaction is about 6 
pounds per square inch; at 60° F., itis abou 
98 pounds ; at 82° F,, 150 pounds. 

The pressure of the gas rises very rapidl\ 
for each increment of temperature; for in 
stance, at 32° F. it equals 50 pounds pe 
square inch; at 61° F., 100.5 pounds; at 77 
F., 140 pounds; and at 104° F., 225 pounds 

It is now easily understood why this gas 
with its low boiling point, great latent hea 
capacity and moderate compression pressur: 
of liquefaction, has come to be such a favor 
ite with refrigerating machine builders. Bui 
while the gas lends itself favorably to th 
builder in some respects, it for a long time 
like an untamed and powerful wild beast 
refused to be harnessed and utilized—th 
chief difficulties being the extreme rarity o! 
the gas, which made it difficult for ordinary 
materials and methods of construction t: 
hold it ; in other words, it would leak in spit: 
of all precautions. Thishas at last been full) 
overcome, and the secret, which is no secret 
at all, is to use proper mixtures of iron and 
correct method in the foundry parts, and the 
use of steel and wrought-iron in other parts 
of the construction, and to test everything 
rigidly and thoroughly. Without this, fail 
ure is certain. Only the best of workman 
ship is admissible. 

The parts belonging to a modern ammonia 
refrigerating machine and its operation is 
first a compressor pump, the gas being 
drawn into the same under a pressure of 
5 to 25 pounds per square inch, called back 
pressure, and then compressed to the lique 
fying pressure, called condensing pressure 
(depending upon the water) being discharged 
from the pump into the condenser ; from thi 
condenser it is allowed to escape in a smal! 
stream through an expansion valve into a 
series of pipes, which in some cases are sub 
merged in a bath made ofa brine of full 
density of some one of the salts and water 

common salt and water will do, and is 
practically non-congealable ; in other cases 
the series of pipes are carried through the 
rooms to be cooled ; in either case the large 
cubic contents of the pipes afford room for 
the expansion of the liquid into a gas, and, 
owing to the large quantity of latent heat 
stored by the gas in passing from the liquid 
to the gaseous state, surrounding objects 
are rapidly cooled, and of course, if the 
liquid is completely gasified, it has taken up 
all the heat possible, and has chilled the 
brine or air of the room in contact with 
congealing pipes proportionate to the supply 
of liquid, which is regulated at the ex- 
pansion valve. The gas, after forming, is 
pumped back to the condenser and relique- 
fied. 

Where brine is used it is pumped into 
pipes in the rooms to be cooled instead of 
ammonia, the one being known in the trade 
as brine circulating system, the other as the 
direct expansion system. So far as the 
machine is concerned, and general principle, 
the two systems are identical. 

The most important feature of a refrigera- 
ting machine is the compressor pump, 
and to secure the highest efficiency of per- 
formance, the pump, other things—such as 
proper application and proportion of steam 
engine driving same, and lowest obtainable 
loss by friction of transmission of power to 
pump—being equal, that pump which re- 
ceives the fullest charge of gas and most 
perfectly expels the charge is the most ef- 
ficient, taking for granted that both are tight. 
The pump shown in Fig. 2 shows an admir- 
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able construction. To obtain in the fullest 
measure these much to be desired quali- 
ties, the piston is long, using five spring 
rings carefully fitted, particular pains being 
taken with the bore to have it round and 
parallel. The suction valve, of large area 
is situated in the piston, the gas inlet being 
in the base of the pump. The suction valve 
being balanced by a spring, it affords upon 
the return stroke of the piston, no resist- 
ance to the gas, which flows under the back 
pressure,and with considerable velocity ,into 
the vacant space above the piston. A 
cushion spring assists in closing the suction 
valve promptly as the up stroke is begun, 
compressing the gas, which is gradually com- 
pressed until it equals the condensing 
pressure acting upon the relief valves located 
in the pumpdome. The gas, on being com- 
pressed, parts with more or less of the heat 
of compression through the wall of the 
cylinder, the dome and cylinder being en- 
veloped by a copper jacket through which 
cold water is constantly circulating. This 
jacket water not only prevents superheating 
of the gas during compression, but also 
carries off much of the specific heat of the 
compression and some of the latent heat, 
materially assisting the condenser and cutting 
down to a marked degree the resistance to 
compression that would present themselves 
without its use. Asa matter of fact, it is so 
much gained at the slight cost of the jacket 
water. 

In order to make it absolutely safe to 
work the piston metal to metal against the 
top cylinder head, thus to better expel the 
full charge, the head is made movable, 
or what may be called a safety head; 
in other words, it is simply a large valve 
the full size of bore of pump, through the 
seat of which the piston may pass, raising 
the head with it sufficient so in case of any 
small part getting loose and lying between 
these surfaces, no damage can ensue, as 
knocking out the cylinder head and losing, 
as is the general case, the full charge of 
ammonia gas amounting in some cases to 
many hundred dollars; ordinarily the large 
valve does not work, the operating dis- 
charge valve being the small steel valve in 
the center of the, safety head. Notice that 
the discharge valve, with its guides, speeder 
and false seat, are self-contained and in- 
dependent of the pump cylinder, making it 
possible to replace the whole mechanism by 
a new one or make speedy repairs. 

The stuffing box of the piston rod is ar- 
ranged with great care to prevent leakage 
of gas, and amply lubricated by means of 
hand pump “and oil reservoir. The smal! 
valve at the upper left hand corner is fox 
taking indicator diagrams from the pump 
and to inject oil in that portion of the 
cyclinder. 

This machine is largely in use fu 
breweries, cold storage house and provisior 
chill rooms, by pork packers, eto. The sizes 
range from 2 to 150 ton refrigerating capacity, 
the Armour Packing Co., of Kansas City, 
having a 100 ton machine of this pattern. 
The weight of the machine alone is 76 tons. 
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Next Meeting of Mechanical Engineers, 


nN : ’ : . . | 
The American Society of Mechanical En- 
gineers will hold their next meeting at Phil- | 


adelphia, beginning November 28th. The 
sessions will probably be at the Continental 
Hotel, although this is not definitely settled. 
A reception at the Art Gallery will be inclu- 
ded inthe programme. 

Following is a list of questions for topical 
discussion, as far as received : 

50. What is the best form of pump to 
use with driven wells, where lift is ten to 
twenty feet, and air is likely to get into the 
suction? Should the pump be single or du- 
plex, and with piston or plunger? 

51. Have you used driven wells success- 
fully? Of what sizes and depths, and 
singly or in groups ? 

52. Are roller bushings expedient in 


journals at low velocities and under high 
pressures ¢ 

53. What is the best material for lining 
brake-straps on elevators, cranes, etc. ? 

54. What is the best way to secure tight 
fit of set-screws tapped into heavy parts of a 
machine ? 





55. How much should be removed from 
the edges of punched or sheared steel plate 
to cut away the injured metal ? 

56. Have you used power moulding ma- 
chines successfully in the foundry ? 

57. What makes the best moulds for 
complicated steel castings, to secure solidity 
and freedom from shrinkage cracks ? 

58. What is the effect of adding small 
per cents of wrought-iron or steel scrap in 
the foundry cupola or ladle ? 

59. What kinds of pig iron give the best 
results in light castings where easy tool- 





treatment is the essential rather than 
strength ? 
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There seems to be little doubt but the ab- 
sorption of all. the telegraph lines in the 
country by one huge monopoly will bear 
fruit in an effort by the next Congress to 
regulate the matter insome way. This will 
not, at present, amount to much, but such 
things are likely to grow. 

ee 

Paper window glass is one of the newest 
inventions. A window pane is made of 
white paper manufactured from cotton or 
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|linen and modified by chemical 
Afterwards the paper is dipped in a prepa- 
| ration of camphor and alcohol, which makes 
it like parchment. From this point it can 
be molded and cut into remarkably tough 
sheets, almost transparent, and it can be 
| dyed with almost the whole of the aniline 
colors, the result being a translucent sheet 
| showing far more vivid hues than the best 
glass exhibits.— Boston Journal. 
= aie 

The New York Central Railroad Co. is 
relaying portions of its track with steel 
rails weighing 80 lbs. to the yard; while the 
| Pennsylvaniaroad is using 90 lbs. rail for the 
same purpose. This movement is quite 
significant, and may turn out to be of con- 
| siderable importance fo the iron and steel 
industries. The fact is that on these roads 
| and others the traffic has become so heavy 
‘that much heavier engines, moving at much 
| higher rates of speed than formerly, are re- 
quired, the result being that the rails weigh- 
ing 60 lbs. to the yard, which have been here- 
tofore considered standard in this country, 
are being rapidly pounded to pieces and 


destroyed. We believe that on account of 


' 
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action. | 
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increased durability and decreased liability 
to those accidents which result from broken 
rails, the change will be found to be a pay- 
ing one. If so, many miles of road will in 
the near future be relaid with the heavier 
rail ; the increased amount of iron thus con- 
sumed resulting in great benefit to the iron 
and steel industries. And here the question 
naturally suggests itself whether or not the 
heavier rails will not be considered to allow 
of still heavier and- more rapidly moved 
rolling-stock until the contest between the 
track men and the motive power men, 
will resemble that between the makers of 
armor and of guns with which to destroy , 
it. 
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The Lick Telescope. 

What is in many respects the most re- 
markable and interesting mechanism ever 
constructed, the Lick telescope, has just 
been completed at Cleveland, Ohio, by 
Messrs. Warner & Swasey. The object 
glass, with its cell, by Alvan Clark & Sons, 


RATING MACHINERY.—SEE PaGr 2. 

The steel tube in which it 
is mounted is 56 ft. 6in. in length, 4 feet 
diameter at the center and 38” at the ends, 
weighing, with its attachments, 8,600 lbs. It 
is supported by polar and declination axes 


weighs 688 lbs. 


lof steel, 10 feet long, 12’ and 10” diameter, 


respectively. The column which supports 
it is 10x17 feet at the base, 4x8 feet at the 
top, and weighs 36,000 lbs. The weight of 
the whole instrument complete is 65,000 lbs. 
parts, notwithstanding their 
great weight, may be moved so as to direct 


The moving 


the telescope to any desired point by a light 
pressure of one finger, this being the result 
of their being so accurately balanced and 
mounted upon anti-friction bearings. A 
large part of its work is to be astronomical 
photography. For this purpose it is neces- 
sary to keep the image of a star steadily | 
upon a certain point for some hours, and of | 
course this can only be done by moving the 
telescope at precisely the same rate as that 
of the star. There is accordingly a clock in 
the column, which, when connected to the 
telescope by the astonomer, causes it to 
move in exact The instru- 
ment is by far the largest of the kind ever 


sidereal time. 





constructed, and yet is of such excellent 
desiga and construction as to make it unusu- 
ally convenient and easy to manipulate. 

We think it will prove to be a lasting 
honor to its builders, and a credit to Ameri- 
can mechanical skill and ingenuity. 

ae 
New Machine Works. 

On a visit to the shops of the Springer 
Torsion Balance Co. recently, we found 
quite a variety of new and high grade ma- 
chine tools in position. These are being 
used at present chiefly in tool-making, with 
a view to the manufacture of 
torsion balances. 

The tension of the steel bands upon which 
the levers of the balance are supported, is 
tested and regulated by musical pitch, com- 
parison being made with a zither. 

An original idea was carried out in the 
erection of the new shops of this company. 
They are built in Jersey City and are so 
located as to make it impossible to enlarge 
them should more room be required in the 
future. Consequently they are built in the 
form of an apartment house, so that if it be- 
comes necessary they may be abandoned 
and made use of for dwellings. For supply- 
ing steam, a vertical boiler is used, which is 
high enough to project through the second 
floor, and upon the top of it is rigged an 
oven of sheet iron, under which the heated 
gases pass, and in which are placed articles 
to be japanned, or anything requiring such 
heating. 


extensive 
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A meeting of clergymen was recently held 
in New York in response to a call from the 
Church Association, for the Advancement 
of the Interests of Labor. Among the prin- 
ciples of the society which were read, were 
clauses declaring that: 

3. Labor, being the exercise of body, 
mind and spirit in the broadening and ele- 
vating of human life, it is the duty of every 
man to labor diligently. 

4. When the divinely intended opportun- 
ity to labor is given to all men, one great 
cause of the present widespread suffering 
and destitution will be removed. 

Addresses were made by Bishop Hunting- 
ton and others, some of the ministers de- 
claring that they belonged to labor organi- 
zations. 

a 

The mechanical facilities of the navy 
yards in the United States are very justly 
considered as shameful. It would be ad- 
vantageous to, if necessary, dispense with 
some of the yardsand put the others in con- 
dition to work according to modern 
practice. It is little wonder thata few years’ 
work ina government yard gets a man so 
much out of good practice as to impair his 
usefulness. 


do 
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As cold weather comes on, necessitating 
the closing of doors and windows, there are 
many machine shops in which, from lack of 
ventilation, the air is almost unbearable to 
an outsider. The added amount of work 
that would be done in such shops would 
pay the cost of arranging for ventilation, 
about four times in the year. 


— | ites — = 


The long winter evenings now at hand af- 
ford excellent opportunity for reading and 
studying by young mechanics, and also call 
attention to the desirableness of those towns 
and cities where opportunities are afforded 
mechanics for meeting together for studying 
mechanical subjects. 

—-_ -— 

At a recent explosion of dynamite at 
Dover, N. J., a steam engine was sent 
through the roof of a building one hundred 
and fifty feet away, and the fact that it 
didn’t explode was a serious puzzle to those 
who furnish news to the associated press. 
~=: = 

It is significant that those who use natural 
gas, even in localities where it is presumed 
to be inexhaustible, are arranging their fur- 
naces to use coal when the gas supply tem- 
porarily fails. 


_ a 
Experiments that have recently been 
made to determine the practicability of 


using gunpowder to project dynamite 


shells are said to have been satisfactory. 









Practical Drawing. 
By J. G. A. Meyer. 
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Problem 47. 
PracricAL APPLICATION OF PROBLEM 46. 
367. The solution of Problem 46 can be 
applied in various ways to every-day prac- 
For instance, let Fig. 252 represent 


ro 
253 


tice. 
the outline of the end of a roof, and Fig. 
the plan of the outline of the same roof; it 
is required to make from these two views 
an outline of end of this roof in which the 
true lengths of its edges and the true mag- 
nitudes of the angles formed by these edges 
can be seen. Fig. 255 is a side view of the 
same roof, and is supposed not to be given 
with the other two views. Our object of 
showing it here is to make the following 
explanation as plain as possible. 

Through the point e, in Fig. 253, draw a 
straight line perpendicular to the line c, d, 
and cutting it in the point /,. In Fig. 252 | 
draw through the point ée a line perpendicu- 
lar to cd, cutting it in the point f. On the 
line ed and from the point f lay off another 
point f,; the distance between the points f 
and f, must be equal to that between the 
points ¢, and f, in Fig. 253. Join the points 
f, and e by a straight line. 

If now, in Fig. 255, we draw through the 
point e,,aline e, /, perpendicular tod, 7 and 
cutting it in the point f;, then will the line 
d, f; be equal to the line e, f, in Fig. 253; 
but the line f, f isalso equal to e, /,; there- 
fore d, f, is equal to f, f, and since e, f; is 
equal toe f, it follows that ¢ /, is equal to 
e, d,; in fact, the line ¢ f, rep- 
resents the true perpendicular 
distance between the point or 
corner é and the line or edge 
ed. 

Draw any horizontal line ¢, 

d, (Fig. 254) and make its length 
equal to that of the linec, d, ore 
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THEIR PROJECTIONS ON THAT 

PLANE WILL ALSO BE AT RIGHT ANGLES. 

In Article 350 it is stated tuat the correct 
size or true magnitude of an angle which is 
greater or less than a right angle formed by 
two lines in space, cannot be seen in the 
projection of the lines, unless both lines 
in space are parallel to one or the other 
plane of projection. It is now to be ex- 
plained, that if two lines in space form 
a right angle, or in other words, if these 


PARALLEL, 


Is 


lines are perpendicular to each other, and 
only one of these lines is parallel to either 
plane of projection, then the true magnitude 
of the angle which they form can be seen in 
the projection of the lines on that plane to 
which one of them is parallel; or in other 
words, the projections of the lines on that 
plane to which one of the lines is parallel 
will be perpendicular to each other. 

Figs. 258, 259. Let A B be the ground line, 
C D the vertical, and @,D), the horizontal 
projection of the line which is parallel to the 
horizontal plane of projection: D Hand D, 
KH, the projection of the line which is per- 


e 


Vig. 256 
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(D #, D, E,) because it is the trace of a 
plane which passes through the line (D Z, 
D, H,) and stands perpendicular to the 
horizontal plane of projection. (See Arts. 
233 and 236.) From the foregoing we learn 
that when the plane C, D, EH, F,, which 
contains the line (D #, D, E.,) is revolved 
about the other given line (C D, C, 
D,) which is parallel te the horizontal plane 
of projection, the line (D #, D, F,) will 
move in its projecting plane, and there- 
fore the horizontal projection of this line 
will always be found in the trace g, 7, and 
be perpendicular to the line (, D,, which is 
the horizontal projection of the other line. 
In revolving the plane C, D, H, F’, about 
,the line (, D, the extremity /, of the line 
(D E, D, FE.) will describe a circle, and of 
course this circle will lie inthe plane which 
is represented by the trace g, 7,, and which, 
as will be seen, stands in an oblique position 
to that of the vertical plane of projection, 
and therefore the path of the point (/, /,) 
in Fig. 258 cannot be represented by the 
circumference of a circle, but is shown by a 
curved line, g 4 ¢, which in fact represents 
the circle standing in an oblique position. 
Again, assume that the plane C D £ F, 
Fig. 958, is revolved about the line C D till 
it stands parallel to the vertical plane of 
projection, then, since the plane contains 
the line (D EZ, D, #,), this line will also be 
parallel to the same plane of projection; in 
this position D h will be the vertical pro- 














d. Through the center /, of the 
linec, d@, draw a line fs é, per- | 
pendicular to c, d,. On the line | 
J; @; from the point /, lay off 


>=) 


4 Fig. wt. 





tween the points 7, and e, must 
be equal to the length of the 
line e f,; join the points ¢, and 
é,, also d, and e, by straight 
then will the triangle 
Cc, dy es thusformed be the true 
outline of the end of the roof, 
in which the true length of the 
edges and the true magnitudes 
of allthe angles formed by these 
edges can be seen. 

The true magnitude of the 
angle formed by the edges ¢, d, 
and e, d, (Fig. 253) can readily be 
found in the following manner: 

Through the point e, (Fig. 
253), draw a line ey per- 
pendicular to the line 7, dy, 
ting it in the point e,; from this point 
lay off on the line e, e; a point e, ; the dis- 
tance between the points e, and e; must be 


‘ . ¥ | 

a point és. The distance be- 
| 

| 





lines; 





Fi 


es 


and cut- 


equal to the length of the lined ¢ in Fig. 
252. Join the points d, and e, by a straight 
line; then will the angle e, d, ¢, represent 
the true magnitude of the angle formed by 
the edges e, d, and d, ¢,. If these con- 
structions are correctly made, the line d, e, 
will be equal to the line e, d, 01 é, ¢. 

The principles upon which the latter con- 
struction is based are given in Articles 332 
up to 343. 

Directions.—In the space marked Problem 
47, draw the outline of the end, and the out- 
line of the plan of a roof according to the 
dimensions given in Figs. 256 and 257; use 
a scale 4 of an inch to the foot. Find the 
correct outline of the end c, d, e, of the 
roof and the true magnitude of the angles 
formed by the edge c, e, and the longitudin- 
al edge, also the true magnitude of the 
angles formed by the edge e, d, and the 
longnitudinal edge. 


Proposition 48. 
368. IF TWO LINES IN SPACE ARE PERPENDICU- 


LAR 
ON 


TO AND ARE 


PLANE 


EACH OTHER, 
WHICH ONE 


PROJECTED 


A TO OF THE LINES 
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pendicular to the line (C D, C, Dy). 


because the line (C’ D, C, D,) is parallel to 


the horizontal plane of 


since the lines in space are perpendicular to 
each other, the lines C, D, and D, Z,, that 
is, the horizontal projections of lines in space, 
will form a right angle, or in other words, 


are perpendicular to each other. 


the given lines in space, and for the sake of 
clearness let this plane be of definite dimen- 
sions, that is to say, let it be a rectangular 
plane whose length is equal to the line (( 
D, (, D,) andits width equal tothe line (D 


KE, D, H.,) then will the parallelogram C D BP 
F represent the vertical,and the rectangle C 


tion of this plane, 


plane be turned around the line (, D),, then 
the line (#4 D, #, D,) will move in a plane 
which is perpendicular to the line (C D, C, 


D,). (See article 322.) 


perpendicular to the line (CD, C, D,) and 
since this line is parallel to the horizontal 
the 


follows that 
plane must also stand perpendicular to the 
horizontal plane of projection ; the line g, ¢, 
is its trace, and this trace is perpendicular 


plane of projection, it 


to the line @, D, ; but the line g, ¢, con- 
tains the horizontal projection of the line 


projection, and 


Assume that a plane is passed through 


D, EF, Fy, represent the horizontal projec- 
Suppose now that this 


Since this plane is 























Hi Ll 








F,. Fig. 258 


Now, | jection of the line (D #, D, F,) and the| 
In re- 
volving the plane C D # F the position of 
the line C D will not be changed, and be- 
cause it is parallel to the horizontal plane 
of projection, will remain parallel to the line 
A £B, and since Dk is perpendicular to A 
B, it follows that the angle formed by the 
lines Dd and CU D willbe a right angle, and 
in the horizontal plane of projection both 


point D its horizontal projection. 


lines will be represented by one line, namely 


the line C, Dy. 


to which one of them is parallel. 


the point DY remains stationary and 








This example gives us| 
another case in which the true magnitude | 
of the angle formed by two lines perpen- 
dicular to each other in space can be seen 
in the projection of these lines on that plane 


It should also be noticed, that in revolv- 
ing the plane ( D E£ F’ about the line C D, 
the 
point # moves in the path represented by 
the curved line g 4 ¢, and consequently the 


vertical projection of the line () £, D, FE, 
will become longer as the plane is revolved 
from its position shown, to a position par- 


allel to the vertical plane of projection. 





During the same revolution of the plane 
the point #, in Fig. 259 will move towards 
D,—which remains stationary 
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therefore during this revolution of the plane 
the horizontal projection of the line (D 2£, 
D, E,) will become shorter, and when the 
plane stands perpendicular to the horizonta] 
plane of projection the line () #, D, F, 
will be represented simply by the point D. 

Directions.—In the space marked Prob. 48 
draw the ground line A 8B; below this 
ground line draw the line C, D,, which, 
when prolonged, will make an angle of 30 
degrees with the line A #, and drawn ina 
direction in which the line @, D, will cut 


the line A B in point situated towards 
the right in the line A B. Through 


any point D, in the line OC, D,, draw a line 
D, E, perpendicular to the line C, D,, and 
assign some definite lengths to the lines 
CO, D, and D, Ey. In following these di- 
rections, the angle C, D, H#,, formed by 
these lines will lie between the ground line 
A Band the extremitiés (,, Hy; that is to 
say, the point D, will be closer to the 
ground line A B than the points C,, #,, and 
not as shown in Fig. 259. The next step 
will be to find the vertical projections of the 
lines which are represented by the lines (, 
D, and DP, H,. Assume that the line rep- 
resented by C, D, is parallel to the hori- 
zontal plane of projection. Then we must 
represent this line, which is situated in 
space, by a line C@ JD _ parallel to the 
ground line. Hence, anywhere above the 
line A B and parallel to it, draw a line CD; 
through the extremities (,, D. draw the 
vertical lines C C, and D D, 
cutting the line C D in the 
points C and JP, then will the 
line C D be the vertical, and (C, 
‘i D, the horizontal projection of 
aline inspace which is parallel 
to the horizontal plane of pro- 
jection. Through the extremity 
#, draw the vertical line H Z,. 
Through the point D draw a 
line D EH, making an angle of 
120 degrees with the line ( D 
and cutting the line # Z, in the 
point /, then will the line D # 
be the vertical, and D, /, the 
horizontal projection of a line 
which is perpendiclar to the 
line represented by the projec- 
tions C Dand (, Dy. 

Again, draw through the 
point / another line making an 
angle of 150 degrees with the 
line ( D and cutting the line 
EE, in the point #, (this 
point is not shown in our 
illustrations); then will the line 
DE, be the ver*ical, and the 
line D, £&, (whose length has 
not been changed) the horiz- 
ontal projection of a line in 
space, which also makes a right 
angle with the line (C D, C, 
D,). 

Here the reader may ask: How 
is it that when two lines in space _per- 
pendicular to each other, one of them 
parallel to the horizontal plane of pro- 
jection, the other line not parallel to this 
plane of projection, the latter can be repre- 
sented by two lines in the vertical projec- 
tion without changing the length of its hori- 
zontal projection ? 

To this weanswer: The projections D # 
and PD, #, represent a shorter line in space 
than that represented by the projections 
D BE, and ), #,; again, the projections 
DE and DP, Fy, represent a line which 
makes with the horizontal plane of projec- 
tion an angle greater than that line which is 
represented by the projections D H, and 
D, F,. It is advisable for the student to 
find the correct length of the line repre- 
sented by the projections D Hand D, £,, 
and also the length of the line represented 
by the projections HD, and F, D,. For 
the sake of practice, the length of the former 
line should be found in the vertical projec- 
tion; that is to say, this construction should 
be made above the ground line; the length 
of the latter line should be found in the 
hvrizontal The curved line 
ghiéin the vertical projection need not be 


projection. 


in a path | shown, we have not yet given any method 


represented by the straight line g, 7, and’ for finding this line. 
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The Binghamton Hydraulic Power Co.’s 
Water Motor. 





The engravings presented herewith illus- 
trate a new water motor manufactured by 
the Binghamton Hydraulic Power Co. of | 
Binghamton, New York. They are made in 
eight sizes, ranging from 6” to 30” diameter | 
of wheel, and to develop from } to 8 horse 
power, according to size and pressure of 
water supply. Fig. 1 shows the general 
appearance of the motor, and Figs. 2 and 3 
show the construction and arrangement of | 
the parts. 

The water is supplied through the pipe 
indicated in Fig. 2, and fills the column 
above. From this it is forced, through the 
three nozzles shown, directly into the buck- 
ets of the wheel, to which it imparts its mo- 
mentum and escapes beneath. Plungers 
are fitted into the column opposite the jets, 
which, by means of the levers shown in Fig. 
1, open or close any one or more of the jets; 
thus regulating the supply of water to suit 
the desired amount of power without re- 
ducing the pressure or velocity of the water 
imp‘nging upon the wheel. This feature, it 
is claimed, secures good economy in the use 
of water, whether the full or only a part of 
the capacity of the motor is required. 

Only the larger sizes have three jets, the 
smaller ones having two. 

The 22’ machine, to develop from $ to 5 
horse-power, according to pressure of water 
supplied, occupies a floor space of 30’ x 
18’ and is 30” high. The agents in New 
York are Cooke & Co., 22 Cortlandt street. 

pe + 
Mill Gearing on the Rope System, 


By W. H. Booru. 





The old system of mill gearing in England 
was by toothed gearing, and it was not until 
about fifteen years ago that the American 
wide-belt system began to displace the old- 
fashioned gearing. The belt system made 
very slow progress in England. however, 
and before it had 
been at all extensive- 
ly adopted a newer 
system sprang up 
and made such rapid 
progress as not mere- 
ly to almost entirely 
supplant the old 
but also to 
almost com- 


wheels, 
put an 
plete stop to the fur- 
ther development of 
belt driving, though 
large double belts of 
great width are still 
occasionally em- 
ployed. Various 
reasons have led to 
the of the 
rope system, one of 
which is that the 
being chiefly 


success 


ropes, 
made from 

were looked 
with favor by the cot- 
manufacturers, 
and they were 
handy in_ applica- 
tion; much 
so than wide belts, as 


cotton, 


upon 


ton 
also 


they could be handled individually. So 
rapid has been the progress of the new 


system that hardly a new mill is now 
constructed in which ropes are not em- 
ployed. The general experience is not 


altogether in favor of ropes, for it is com- 
that whilst a good belt 
requires 5 per cent. mcre power than toothed 
gearing, the rope gear requires a further 5 
per cent. of power for the same result in 
spindles turned. 


monly conceded 


In favor of ropes is urged 
their quiet working and tbeir steady turning. 
As to their quiet working we could point to 
mills where iron and iron gears are at work 
with little more sound, 
turning we would point 


and as to steady 
out that the 
pulley of a pair of 40-inch cylinders weighs 
probably 60 tons or more, whilst the spur 
gear of the same engines would not weigh 
likelihood; and whilst 


rope 


over 25 tons, in all 


| 7.000 feet per minute is about the limiting 


' diameter. 


| itself. 


more Fie. 1. 
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the rope pulley will be 28 feet diameter, the | for 3,000 feet per minute, and as high as 450 
old spur wheel would be no more than 23 | for aspeed of 7,200 feet. In the third column 
feet. Further, modern notions of speed have | is given the difference between the allowed 
given the heavier pulley a higher velocity of | total tension and the centrifugal tension 
rotation than the spur wheel, and it is rather | or 600 — C. Let us take 80 as our standard 
to this combination of weight and rim | speed, which gives a working tension of 
velocity that the steady turning is to be | 400 left available after deducting centrifu- 
attributed than to anything especially | 
inherent in the system itself, our argument | 


gal tension. 
Then in column 4 are given the equiva- 


| being that with equal weights of fly wheel | lent or relative powers of the rope at the 


the spur gearing would show quite as good | different speeds, that at 80 feet per second 
results in steady turning as any belt or rope. | being taken as 400. Column 4 is simply 

Having thus premised, we may inquire ithe amount in column 8, multiplied by the 
into the design of rope gearing and investi-| ratio of the speed to 80. 


gate some of the conditions governing its} Thus at 50 feet speed we have 522 


efficiency and limiting its application and | £° 


8 


326 or the rope at 50 feet is only capa- 


speed Messrs. Kenyon, of Dukinfield,| ble of doing actual work to the extent of 
| Cheshire, who are the leading manufactur- | 326 units, whereas at 80 feet it would do 
|ers of cotton rope in England, consider that | 400. This shows us that in spite of its 


economic speed. Beyond this velocity the 
stress due to centrifugal action increases in 
a faster ratio than the strength or rather the 
efficiency of the rope, and it is important 


not to exceed the proper maximum velocity. 































Practical experience has shown that it isnot 
advisable to use pulleys whose diameter is 
less than 30 diameters of rope, nor is it well 
to employ ropes of less than 13 inches 





A usual 
cotton rope of this size will weigh a pound 
to the foot run. <A customary working 
total tension is 600 pounds per rope, and 
this includes not only the pull upon the rope 
due to the work performed, but also that 
due to the centrifugal force of the rope 


diameter is 1} inches, and a/| 


Now the centrifugal force is to be 
found by squaring the velocity of the rope in 
feet per second, and multiplying by the weight 
The 
product if divided by 32 will be the tension 
Now 
square of 


in pounds of a foot length of the rope. 

due to its speed alone. 

increases as the 
the formula 


on the 
this 
the 


rope 
tension 
velocity, expressing 
W rv? 

g 
W, the weight 


the above rule being C = where 


Cis the centrifugal force. 
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of a foot of rope in pounds and ¢ the speed Jarger remainder of 
g is of course the force 
It is 


in feet per second. 
29 (29 9 . 


512, as compared with 
the 400 of the quicker rope, the speed gives 


An examination of the table shows that 80 
feet per second is the best speed, for a little 
closer calculation would show that at 
speeds of 79 and 81 feet, the number in the 
fourth column would be less than 400 and 
hence we conclude that for ropes of the 
strength and weight assumed,a speed of 
4,800 feet 
maximum. 


per minute is about a proper 
At the same time,there is only 
variation on either side of this 


speed, and so far as the ropes are concerned 


a small 


it is of little consequence what speed is 
fixed upon between 70 and 90 feet per 
second. Kenyon’s limit of 7,000 
feet is clearly wise, for at 7,200 we find only 
225 against a maximum of 400. 


Messrs. 


Some lati- 


tude is always required by the designer, and 


when the choice lies between a high speed 
of say 100 feet anda lower one of 70 feet 
the circumstances surrounding the case 
must be consulted. Either speed is equally 
advantageous for the ropes, and so the prob- 
lem will then be one entirely governed by 
other circumstances. We may sometimes 
read of installations of rope gearing at 90 
miles an hour. Our investigation shows that 
with ordinary ropes and customary working 
a speed is wholly wrong and 
ropes so run can do no work at all except at 
higher stresses. Any installation of rope 
gearing at 90 miles per hour must either 
be the product of ignorance on the part of 
the designer or 


stresses such 


a deliberate choice of a 
for 
special case, where, on account of the peculiar 


high working stress, possibly some 
circumstances, a high speed was admissible. 
Thus 


a rope was not to be long in use, it might 


for a temporary installation, where 


be perfectly justifiable to work it to as high 
Then at 139 feet 
per second, though centrifugal force would 
absorb 600 pounds,there would remain over 
300 pounds, which, compared with our 
standard, would do work at the rate of 
500 x 139 + 80 — 520, or an increase of the 
working stress of 50 per cent. would give a 
rope of greater working capacity than when 
at standard speed at 600 pounds total ten- 
sion. <A study of 
this question teaches 
us that the most. effi- 
cient ropes are those 
which have the great- 
est strength per 
pound weight, and in 
this respect hemp is 


as 1,200 pounds tension. 


superior to cotton, 
iron to hemp and 
steel to any. If the 


weight per foot of our 
ropes on Table 1 was 
half what it is, the 
figures in column 2 
would be halved and 
the figures in column 
4 would be increased 
to the amounts given 
in column 5, and we 
see that by halving 
the weight per foot 








we raise the maxi- 
mum speed to some- 
thing like 110 feet 
per second and so on, 
we may conclude 
that the better our 
-%. material the more 


work we can get out 
of it. In the present case by purchasing a 


rope of double strength per pound weight 


of gravity or approximately 32 
a very simple matter to find the maximum 
proper velocity of a rope without the aid of 
higher mathematics. The first step isto find 
the centrifugal force and subtract this from 
the allowed total the 
rope. The remainder is the available tension 
If this be 
done for several different speeds, the final 


working tension of 


for doing actual work in driving. 


results when reduced to equivalent speed 
will show very nearly the best speed. We 
will take speeds of 50, 60, 70, 80, 90, 100, 
and 130 feet per second, equivalent to from 
3,000 to 7,200 feet minute. We will 
take the weight Was one pound per foot 
forlinchrope. Then the centrifugal tension 
in each case will be as per Table 1, page 6, and 


per 


will be found to be very low, only 78 pounds 


the advantage to the quicker rope, but as 
the speed quickens and centrifugal tension 
increases as the square of the velocity, it is 
soon found that the increased power due to 
speed is more than counterbalanced by the 
rapid increase of the centrifugal tension, 
until at 150 feet per second, 9,000 feet per 
minute, we find that centrifugal tension 
alone is more than enough to account for 
all our allowed working stress, and even 
exceeds it by 100 pounds, and we find that 
at 139 feet per second, or about 90 miles an 
hour, all our working strength is used up 
simply in pulling the rope round, and if we 
wish to get any work out of a rope at a 
8,340 feet per 
minute we shall require to work it at a 


greater speed than about 


higher stress or nearly its breaking load. 


we could get work out of it by raising its 
speed to the extent of 1,180 as compared 
with our original 400 from the heavier rope, 
and here comes in an important question 
We doubly 
strong rope and out of it we get nearly treble 
the 
commercially to give a more than double 
price for doubly strong rope, and a sales- 
man who offers to supply the half strong 
rope at half the cost of the strong rope is 


ecconomically. have got a 


work; so that it would clearly pay 


only supplying goods to the value of two- 
thirds the true value of the higher price 
Further, as fewer ropes would do the 
work, narrower pulleys are required and 
attention all round. Buying cheap 
ropes, as many other cheap articles, may be 
a mistake for the cheap article has lesg 


rope. 


less 
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| 
it and cannot compete with the better 
article at the higher speed, and with the 
present demand for high piston speeds the 
limit of rope speed ought to be high also, and 
therefore steam users and designers of | 
engines should not fail to recognize the 
important facts above noted. 








TABLE 1. 
SPEED IN FT.) C= . TUR FOR 
PER SECOND. V2 600 —C pei aha _ Cc 
#0 2RS. > 
50 78 522 326 350 
60 112 488 366 408 
70 153 447 391 458 
*80 stan’d. 200 4.0 400 500 
90 253 347 390 533 | 
100 312 288 360 555 
110 878 222 305 565 
120 Mmit. | 450 150 225 563 | 
139 600 v0 aes 521 
150 700 —100 az 469 
———_*ae | 
The Milling Machine—Its Construction 
and Uses. | 


By Joun J. GRANT. 


VERTICAL FACE-MILLING MACHINES. 


Often in small interchangeable work it is 
difficult to hold the piecesina fixture for the 
first milling cut, when the piece has a flat 
surface on one or more sides or edges; this | 
difficulty can be overcome by using a face- | 
milling machine. Work to be face-milled | 
must be bedded or sunk in the jig or fix- | 
ture, so deep that but little more than the | 
amount to be cut away is exposed. It is not | 
essential that the work to be face-milled | 
should be perfectly flat on the surface to be | 
worked, but it must be in such shape as to | 
allow the face milling cutter to revolve and | 
not come in contact with any projection | 
‘that may be on it, be extremely rigid in | 
every particular, and strongly geared, as| 
the whole surface of the work is ee 
on at the same time. 

Fixtures for the face-milling machine | 
should be made in the same manner as the | 
common drill jig, with hard- 
ened steel legs. This allows 
the work to be lifted from the 
platen or bed of the machine, 
and the pieces to be dropped 
out. The fixture can also be 
easily cleansed in soda water 
when used for wrought-iron 
or steel work and brushed for 
cast-iron; it also facilitates 
the operation of putting in 
the pieces. Sketches of a 
machine, a fixture for com- 
mon flat pieces, and a milling 
cutter, respectively, are 
shown in Figs. 1, 2 and 3. 

In designing a face-mill- 








nucleus for the designer, around which he 
may build all the handy little attachments 
necessary for the special job the machine is 
constructed for. 

As the cutters are generally of the same di- 
ameter, in fact, one set answering for nearly 
all varieties of work, the machine requires 
but little variation of speed on the driving 
shaft. 

A power feed is not needed, and in fac; 


| cannot be used, as the distance traversed by 








Fig. 











ing machine for any special 





piece of work, it is best to 
cast the base or 

head, and table or 
all in one piece, to secure 
stiffness. It is well to aug- 
ment this with rods or bolts, 
A, Fig. 1, as it is impossible 
to make a machine without 
putting in an enormous 
amount of metal, that will 
not spring away from the cut- 
ting enough to vary the 
sizes, especially those in the 
front part of the jig. When 
pieces are found to come 
thicker or thinner at the 
front or back of the machine 
simply tightening or loosen- 





column, 
platen 
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Holes, Soda Water 
to run through 
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Fixtures for the face milling machine can 
be made of cast-iron for temporary jobs, 
but for regular work in large quantities, 
steel is preferable. The feet should be 
large, not less than 1’ diameter, and after 
being ground on, the surface grinder 
should be stoned off around the edges, to 
prevent them cutting the platen of the ma- 
chine. The hole through the center is large 
enough to allow the stem of the cutter to 
pass through free. In fitting or bedding 
the pieces to be milled it is often 
advantageous to make the fixture 
‘cj in two pieces, shown by the sketch, 
as they can be fitted to the top piece 
by cutting through it and then screw- 
ing it to the bottom or base. The 
= handle serves to keep the fixture 
from turning by coming in contact 
with the bars at the side of the ma- 
chine. 

Cutters for the vertical face-mill- 
ing machine can be madein various 
ways, either solid of steel, or with 
inserted cutters in a cast-iron head, 
but in all cases the teeth must be 
so fine that two or more teeth will 
be cutting at the same time on one 
piece. 

The face and stem of the arbor 
to do good work must be absolutely 
true, and at right angles to each 
other. The teeth should not be tan- 
gent to the center, but to a circle 
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ing the nuts at the bottom of 
the rods is all that is required 
for adjustment; that is, unless there is too 
much variation. In that case it is necessary 
to adjust the legs of the fixture. 

The spindle of the machine should be 
quite large and as short as possible, and 
the driving gear strong. The motion of the 
cutter being slow, about fifteen feet per 
minute at the periphery, and the cutting 
being over the entire surface, strong gearing 
and slow motion is essential. The driving 
gear should also be placed as near the cut- 
ter as possible, to prevent torsional spring. 
The original design shown embodies all 
these points, but is simply shown as a 


Side Lleraticn 


the cutter spindle is but slight after it is 
brought down to the work. 

The feed gearing, rack and pinion, should 
be amply strong, as the is very 
great, and especially when the cutters are 
dull and the pieces being worked are hard. 
The hole in the bed or table, shown by the 
dotted lines, B, Fig. 1, should be bored out 
by the spindle of the machine itself after 
being erected, and must be in a perfect line 
with it. 

A bushing hardened and ground inside 
and out, driven in, forms a bottom bearing 
for the stem of the cutter arbor. 


pressure 


a iN 4 
he's ig 


Association of Engineers of Ways of 
Communication. 


The association above named is unde: 
special charter of the Russian Government 
and is divided into several sections, includ 
ing a section for a permanent technica! 
exhibition in rooms under the charge of 
the association. There will be exhibited 
novelties and inventions both from Russia 
and abroad. -Work in engineering in al] 
branches, such as planing manufactories, 
machines, laying out canals, etc., etc., will 
be attended to. Such mechanical devices 
as are in use in other countries, and for 
which there may be sale in Russia, will be 
brought to the attention of probable pur- 
chasers, while information will be given 
abroad in relation to Russian products. In 
this respect we assume that the association 
acts in the capacity of an exchange. Rus- 
sia is a large purchaser of mechanical pro 
ducts, and an association of the kind de- 
scribed ought to be able to do good work. 
The general agent for New York is A. 
Warschawsky, 14 Dey street. 
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Communication on Hot Air Heating. 


Editor American Machinist: 

We note in your issues of Oct. 22, and 
Nov. 5, two short articles on the subject of 
‘‘Hot Air Heating and Ventilating.” The 
matter is one in which we have so long 
been interested that we are a little surprised 
to see the opinion expressed that Mr. Walker 
had made the first application of the 
system. We are happy to learn that Mr. Snell 
is to present a paper upon the matter before 
the A. S. M. E., for his early experience 
fifteen and twenty years ago was in this 
identical line in connection with this house. 

Since that time many manufactories have 
been heated and ventilated upon this plan, 
which can certainly claim superiority in 
the matterofeconomy. For, 
owing to large amount of air 
brought in contact with the 
heating surfaces by means of 
the fan, the amount of steam 
pipe required in the heater is 
only one-third to one-fourth 
that required for direct radi- 
ation. Furthermore, the 
expense of steam piping an 
entire mill isavoided, the ven- 
tilation and heating are com. 
bined in one system, and the 
air being the heating mediun: 
the entire system acts rapid- 
ly and efficiently. 

The Western Penitentiary 
of Pennsylvania and the por- 
tion of Harrison’s sugar refin- 
ery to which Mr. Le Van re- 
fers are both heated and ven- 
tilated by apparatus furnished 
by this house. In fact, its 
largest business in this line 
during the past few years has 
been in connection with mills 
and shops. 

One of the largest plants 
recently fitted out in this 
way is that of the shops of 
the P. C.&St. L. R. W., and 
C. St. L.& P. R. R. at Colum- 
bus, Ohio. This is located 
similarly,to that described by 
Mr. Walker, but is fitted 
= y with a separate apparatus 








Front Elevation 


about 2’’ diameter; this arrangement of the 
teeth draws the chips away from the center 

The top of the cutter should be made 
‘‘ dishing,” to hold the soda water or oil 
used in cutting. The clearance of the 
cut on the teeth should by very slight, as 
too much clearance will cause the cutter to 

‘hog” into the work and often lift the 
pieces out of the jig. 

Of course the uses of a vertical face-mill- 
ing machine extend beyond the small 
special pieces mentioned, and those placed 
in a jig, as pieces of any size not too large 
to be covered by the cutter can be worked 
on by either holding in a vise or strapping 
them to the platen, 


and independent engine in 
each building, less loss being 
entailed by the passage of the steam than 
of the heated air. The independent appar- 
atus allows of direct and rapidcontrol. 

The Morgan Engineering Works of Al- 
liance, Ohio, the Otis Iron and Steel Co., 
of Columbus, Ohio, the Mattoon M’f’g Co., 
at Sheboygan, Wis., and many other places 
throughout the country have been furnished 
with the apparatus and the system designed 
by us. B. F. STURTEVANT. 

It appears, after all, that practical knowl- 
edge is gained in building racing yachts. 
As an example, it is said the designer of the 
Volunteer is engaged on the designs of several 
sailing vessels for commercial purposes, 
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‘LETTERS FROM PRACTICAL MEN, 


Tests of Iron. 
Editor American Machinist : 

Since my article on cupolas I have re- 
ceived letters from foundrymen, asking me 
for the names of the iron used in getting 
such strong For the benefit of 
I will give the result of sev- 
eral tests taken at our foundry recently. 


castings. 
your readers, 


| | 
KIND OF IRON. |TEST. KIND OF IRON. (TEST. 
2. 8. 
| No. 1 34 Minneapolis....| No. 1 
; Minneapolis....| y359 12 Ohio Alice...... 1825 
; No. 1 Rockwood. | No. 2% Machine scrap) No. 2 
> M achine scrap.. 1190 and stove scrap 1500 


2. | 9. 
is....| NO: 1 /1-6 Ne. 1 Shelby... 

{ ineceee aa 1330. 1-6 No. 1 Nationai.| “° 
ss No. 2 Rockwood.) No.2 7” No. 1 Onio Alice 122 
4 Machine scrap. .| 4 + F UD10 ALICE! No, 2 

| 1895 |3¢ Machine scrap 1540 
3 | and plate...... 
; | 
| No. 1 10. 
6 Minneapolis . 
= No. 2 Reckwood.| 1265 ||3s National........ No. 1 
; No. 2 1-6 Ohio Alice...... 1375 
y ~ Mac hine scrap.. é * 
4 1460 1-6 No. 1 Shelby...) No. 2 
4. | 4% Mixed scrap... 1425 
14 Minneapolis....| No. 1 it. 
4 No. 2 Appleton.) 1385 1-6 No. 1 Rockwood) __ 
y No. 1 Kockwood.| No. 2 1 6 No. 1 Ohio Alice; No. 1 
4% Machine scrap..| 1380 1-6 No. 2 National.) 1575 
| 1-6 No. 1 Appiewe.| No. 2 
5. | 4, Mixed scrap...) 1650 
; National . . pony 12. | 

No. 1 Rockwood. 7 
: : No. No. 1 Appleton) No. 1 
; Machine scrap.. a hy RIGS. 505.52 1305 

6. 13. 
\~ No. 2 Appleton | No. 1 Minneapolis No.1 
‘4 No. 1 Rockwood.) 1340 alone......... 1270 
, Minneapolis....| No. 2 
\y Machine scrap..) 1550 14. 
7 No. 1 Shelby No. 1 
z BIONS..0<5.005< 1275 
; No. 1 National..| No. 1 15 
; No. 1 Onio Alice.| 1545 2 
; Machine and, No. 2 No. 2 Shelby No. 1 
stove scrap.. | BIONGs 5 o5.5:5545 1345 





The test bar was 24 inches long and one 
inch square. For tests Nos. 12, 13, 14 and 
15 the iron was melted ina crucible, so as 
to be able to get at the real strength of the 
iron. 

The test No. 11 is the one that has given 
the best result of a mixture, and I am now 
using that mixture for our season’s work. 
It is strong, and also soft, so that the small- 
est casting can be drilled. 

The Rockwood is a Southern soft 
The Ohio Alice is a 
The National 
strong iron; 


iron. 
strong soft iron. 
Superior, hard, 
The Min- 
The 


good, 
Lake 
so is the Appleton. 
from near Minneapolis. 
Shelby is a Southern iron. 
In my experience I have 
found that the best results 
come from mixing differ- 
ent grades of iron 
gether. But any person 
wanting a nice clean iron, 
and soft, the No. 1 Rock- 
wood the best I ever 
The Shelby 
iron. Any 
good soft 


is a 


neapolis is 


to- 


is 
have used. 
is also a clean 
one wanting a 
and also 
the Ohio Alice is a 
Now, I do not give 
this in the interest of any 
iron | ie 
am not acquainted with 
any of the men_represent- * 


iron, strong, ily 


good 
iron. —i 
= ou Ri 


company, because 


ing any of those com- 
panies. But I give it for 
the benefit of foundry- 


men who do not have the 
same chance of testing as 
Mr. Masters and 
seem be the 
only ones that keep a rec- 
ord of our iron, and give 
it forthe benefit of others. 
The Nos. 1 and 2 under 
test were, No. 1 the first 
taken from cupola, No. 2 
In reply 
me 


I have. 


myself to 


the last. 

to a question which has just 
I will say I refer in the 

above table to transverse strength, the dis- 


reached 


tance between supports being 24 inches. 
Davip SPENCE. 


—__—_g@>e—_—_———— 
They do things on a large scale ‘‘ out 
West.” Asan evidence, they are to build a 


dam in Arizona by which it is said a reser- 
voir holding 15,000,000,000 gallons of water | 
will be formed, 


Wi 


Hall Duplex Pump. 


In a former issue illustrated an- 
other form of this pump, with a sectional 
view showing the arrangement of the pis- 
tons and valves. It is duplex, the piston of 
one steam cylinder uncovering ports near 
the end of its stroke which admit a small 
quantity of steam to move the valve of the 
other side. The form which we illustrate 
herewith is designed for use against heavy 
water pressures and for severe duty gener- 
ally. The rods shown outside the water 
cylinders serve to connect the two plungers 


we 





which work through stuffing boxes at each 


vinnie mm TOMI Imm n 
r 
cm IMT 
TNT 
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end. The plungers and piston rods are of steel. 
The valves are also of steel. On top of the 
water cylinder is seen a device which, when 
the water pressure rises above a certain pre- 
determined point, communicates pressure 
by means of the small pipe shown, to the gov- 
ernor on the steam end, this governor controll 
ing the supply of steam and regulating the 
speed of the pump to meet changes of pres- 
sure in the water column. They are made 
by the Hall Steam Pump Company, 91 Lib- 
erty street, New York. 
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Double Saw Table. 


With this is gee a 
saw table, by J. S. Graham & Co., of Roch- 
ester, N. Y. Re path to the cut will show 
that the frame is of a heavy and substantial 
form, and of sufficient length to carry the 
countershaft from which the saw arbors are 
driven. There are two of these arbors, each 
being driven by its own belt, and either one 
being brought up to any desired height and 


new design of 








Dupe 


MACHINIST 
sustained in that position, 
or other fastenings, by a worm and worm- 
wheel, operated by the band wheel shown 
in front and beneath the table. 

The table is planed true and grooved on its 
face for the reception of various devices for 
facilitating the manipulation of work. 
of these is a cross-cut or miter gauge, shown 
at the left of the saw, 
improved ripping and beveling gauge which 
is provided with an index for ripping to 
widths, and also a quadrant laid out in de- 
grees, enabling the operator to set the cross- 
cut gauge 
extra tools. 


without clamps 


One 


and there is also an 


at any angle without the use of 


An improved slitting gauge is 
provided, which is adjustable to width, 


can 


“\ : 
mi yuan UU 
i 


LEX Pump, 


be locked in place readily, and is provided 


with means for setting at any bevel. It also 


has an attachment by which the gauge may 
be set either for tight or slack sawing—a 
feature which operators will appreciate 


when they have to change from fine cabinet 
work to The 
ripping arbor is arranged to reccive a dado 
head, wobble ete., the table being 
provided with a removable piece for this 
The 44x48 


saws can be used up to 16” 


i 


l Hl 


green, wet or icy lumber. 


saw, 


purpose. table is inches, and 


diameter. 








TABLE. 
Around the Shop. 
by Ree AR. 
Some years ago, aii the American So- 


ciety of Mechanical Engineers was founded, 
we had a little mechanical society out here 
in Syracuse, and I remember one night the 
The 
is @ man in 


subject of discussion was: 
lathe and its operation.” There 


engine 


Syracuse who is a wonderful lathe hand. 
His work at the lathe, like that of Joshua 






7 


I will call 
modest man, 


Rose at the vise, is like magic. 
him George, for he is a very 
and might discharge me if I’used his name 
in the AMERICAN MACHINIST. 


Professor Sweet, as president of our 
society, introduced the subject by one of his 
characteristic speeches, in which he re- 


marked that 
supposed himself to be the best lathe man 


every machinist in Syracuse 
in the city, but all would agree with him 
that was second best. I 
thought of that remark many times since, 
and wondered if, when thought our 
judgment was a little better than our asso- 
our method better, simpler or 
easier than theirs, we would not do well to 
ask ourselves who is second man. 


George have 


we 


ciates’, or 


In your issue of August 138th, 
ted and described a machine for grinding 
lathe and planer tools. It was my good for- 
tune not long since to see this machine at 
work in the shop of the makers, and |] 
thought I looked at the wae tools 
ground (for they were elegant) : 
of 
approve 


you illustra- 


as 
‘There is 
acquaintance who 
would entirely of these shapes. 
All would assert (and I believe candidly) 
that they could grind tools by hand on the 
old grindstone that would beat these; yet I 
think I could corner them by asking if they 
knew anyone else who could do so.” Any- 
this at work and 
carefully examines the work produced will 


not a machinist my 


one who sees machine 


be forced to admit that the machine comes 
in second best. 


Some years ago, when twist drill grinding 


machines were coming into use, I was 
in the shop of a machine tool build- 
er. The foreman showed me a machine 


for grinding twist drills he had recently put 
in, and remarked: ‘‘I never had any trouble 
vrinding drills. In fact, I think I can grind 
a drill better than that machine; but I was 
forced to put it in, for so many of my men 
regular botches of their twist-drill 
Was not this a case of second 
As the twist-drill grinding machine 
has become a necessity in the best shops, so 
I think will the lathe-tool grinding machine 
in the near future. The introduction of such 
a machine is one of the inevitable steps of 
It is bound It will 
meet with opposition and objection, but the 
time will 


made 
grinding.” 
best? 


progress. to come. 
come when we will wonder how 
it so long. By this 
system of grinding tools 
the foreman establishes 
the standard form of tools 
for the shop. In 
tool is wanted of novel 
form, it would be the pro- 
perthing to have the fore- 
man give 


we got along without 


case u 


an order for it. 

The thought that strikes 
one in connection with this 
machine, is the effect 
the rising generation 
mechanics. 


on 
of 
One is apt to 
look on such machines as 
robbing the old mechanic 
of of 
and the apprentice of some 
of chance learn. 
It should be noted in this 
connection that it not 
desirable to learn a thing, 
or, learned it, 
remember it, 


some his prestige, 


his to 


is 
having to 
if itis to be 
of no further use, 
those 


except 
things which from 
their nature are educators 
or refiners, 
ma- 
chinists who know how to 
turn up a piece of shafting 
or chase a thread with a 
hand tool ; yet I cannot see"that any one is 
the loser by it. Let tool grinding by hand 
become a lost art if it will. We donot need 
to concern ourselves about losing an art 
when we have no further use for it. 
I was brought up in the days of tallow 


There are very few 


dips. Now it is an art to make a tallow 
dip. I have forgotten how to doit, but if 
I was the most skilled man inthe world 


I could not get forty-five cents per day for 
my handicraft. Grinding tools on an old 
humpety-bump grindstone is not the most 
attractive job in the world; so if the boss 
wants to get this new rig, let us make up 
our minds that we can stand it. 
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SB Positively we will neither publish anything in 
our reading columns for pay or in consideration of 
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their wares to our readers can do so as fully as they 
choose in our advertising columns, but our editorial 
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secure either subscribers or advertisers. 
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SB We are not engaged in procuring patent rights, 
or in selling machinery, nor have we any pet scheme 
to advance, or hobby to ride. 

G@™ We invite correspondence from practical ma- 
chinists, engineers, inventors, draftsmen, and all those 
specially interested in the occupations we represent, 
on subjects pertaining to machinery. 

S®™ Subscribers can have the mailing address of 
their paper changed as often as they desire. Send both 
old and new addresses. Those who fail to receive their 
papers promplly will please notify us at once. 
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Railroad Methods That Need Reforming. 


The Wabash Western Railroad and the 
Pullman Car Company can divide between 
them the responsibility for a flagrant speci- 
men of such methods. The advertised time 
tables and circulars of the railroad company 


| assured the traveling public that a Pullman 


sleeping car formed part of the night train 
from Central Iowa to Kansas City, and tick- 
to travelers by connecting 
Through travel- 
at Givin, Iowa 
26th last, found 


ets were sold 
roads on that assumption. 
ers who boarded that train 
on the night of September 
there was no Kansas City sleeping car on 
the train. Having bought tbeir tickets by 
this route on the strength of this assurance, 
all their arrangements accord- 
travelers would naturally 
bave no option but to take the train 
and sit up all night. To delicate women and 
tired children, perhaps starting on a long 
journey, or wearied by the fatigues of travel, 
such an option could not prove very reassur- 
ing, and more especially in view of the 
rather obvious inference that the Kansas 
City sleeping car may have been that night 
sent elsewhere, because a public event in 
another city offered the chance of a more 
profitable run. <A private individual who 
should pocket his neighbor’s money, and 
then deceive him in such a way, would lay 
himself open to the charge of obtaining 
money under false pretenses. 

Another railroad abuse that should be re- 
formed is the idea indulged in by some 
large corporations, that any kind of road 
bed or rails is good enough for branch lines. 
If any enterprising individual connected 
with railway publishing interests should get 
out a railway map of the country, indicating 
the physical character of the mileage, and 
speaking not at all with reference to alti- 
tude, but wholly with reference to the com- 
parative of the surface over 
which trains run, we have in mind at least 
one such branch line, belonging to a preten 
tious ” of roads, which he may safe- 
ly set down as varying from rather lly to 
decidedly mountainous. 

A kindred abuse which finds abundant ex- 
emplars all over the country, isthe unneces 
sarily and outrageously slow passenger time 
indulged in by both local and branch lines. 
Time is wasted at stations and between sta- 
tions as if time had no value. It is as true 
on one line of railroad as another, though 
perhaps in differing that time 
wasted in this way means travel hindered 
and traffic lessened, and that, without 
compensating advantage. 

Still another widely prevalent abuse, and 
one which is not inducing the public to feel 
pleasantly toward railroad corporations, is 
the apparent effort made by many compa- 
nies topunish the public for the carelessness 
or crookedness of railroad ticket agents. If 
a mistake is made in punching or counter- 
signing, or dating a ticket, the fault is with 
the ticket seller, and not with the traveler 
who buys it. Even so simple an expedient 
as requiring the ticket agent to stamp his 
name on each ticket he sells would enable 
the company and all connecting 
companies, while honoring the ticket, 
place the responsibility for the error on the 
man who made it. Being a railroad servant, 
he is easily accessible for purposes of repri- 
fine or discharge. Instead of that, 
railroad conductors are instructed or per- 
mitted to play the easier game of confisca- 
ting the traveler’s ticket, under threats of 
putting off the train. Timid 
people often submit to such extortion and 


and made 
ingly, such 


smoothness 


““system 


degrees, 


too, 


issuing 


to 


mand, 


him or her 


pay a second time. In a recent comparison 
of tickets in a sleeping car on a Western 
following such an occurrence, five 
** defective” tickets were found in the hands 
Not one of the five holders 
could reasonably hope to complete his jour 


railroad, 


of passengers. 








companies any good. One of these is com- | 
pelling the user to personally identify him- 
self at the destination point, when requiring 
him to write his name on the ticket any- 
where on the route, and comparing it with 
original signature on the ticket, would 
be far effective, if compan‘es deem 
such identification important. For instance, 
if a traveler buys a trip to and from a point 
1,000 miles distant, and by any accident is 
unable to make the whole journey, there is 
no justice in the attempt to confiscate his 
ticket and require him to pay return fare a 
second time. 

The difficulty the railroad busi- 
ness seems to be about the only business in 
the country in which managers feel obliged 
to assume at all times a hostile attitude to- 
wards their customers. In most other kinds 
good will of customers is 
held to be a valuable asset, and in order to 
secure such good will, good faith and fair 
treatment on the part of railroad officials 
are necessary preliminaries. 

ss cans z 
Don’t Invest. 
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The low rates of interest paid by savings 
banks naturally lead men and 
women with small sums of money to invest, 
to look for more profitable use to make of it. 
And this natural desire is taken advantage 
of by stock companies with gigantic capital, 
in anticipation, sold in shares of only a few 
dollars, to get in their work. Before invest- 
ing in schemes of this sort it is wise to look 
at what has been done before in these direc- 
tions. Who can call to mind an instance 
where the small investors in such schemes 
ever got their money back, to say nothing 
of the excessive interest promised? The fact 
ought to be plain that when there are op- 


enough 


portunities to make money at such rates as 
those held out there will be capital in 
abundance, not in sums of two, three or 


five dollars, but in as large amounts as may 
be called for. Let those who are inclined to 
invest their hard-earned savings in this way 
first think of a company putting opera. 
tion the machinery necessary to collect to 
gether and work a capital of some millions 
of dollars in sums of a few dollars, gathered 
all over the country, and they will be likely 
to put their money somewhere else. 

The daily press of a few years ago would 
have exposed these schemes for gulling the 
people; at the present time, with a few 
honorable exceptions, it helps them along 
by accepting their flaming advertisements, 
and what is much worse in effect, by the 
seductive but irresponsible ‘treading notice.” 
It is a lamentable fall in daily journalism, 
from the time when the old-fashioned jour 
nalist considered it part of the duty of a 
its exceptional 
advantages for getting information to pro- 
tect the public, down to the condition where 
its influence is used to victimize working 
people in sums of five dollars. 

We advise everybody who works hard for 
his or her money to think twice 
in a three 


great daily newspaper to use 


before in- 
vesting or five dollar share in a 
great stock company about which nothing 
is known except through a page advertise- 
ment in the daily press and the concomitant 
“reading notice.” 
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Unhonored Heroes, 


That thousands of men in this world are 
fitted for positions they will never be called 
upon to fill goes without saying, but grant- 
ing this, we cannot see the logic of the argu- 
ment that such men are less happy than if 
they were barely 
otherwise, to fi] occupy. 
We the that 
men will always drift into places they are 


suited, by education and 
the 
fallacy of the argument 


places they 
admit 


competent to fill; some will do so, but more 


will not. The great majority of workers 





ney without finding himself somewhere in 
trouble with a critical conductor, and all for 


| anovher man’s fault. 


First cousin to this latter abuse is stamp. | 
ing conditions on ** trip tickets,” which, 
several contingencies that are very liable 
happen, may work annoyance and injustice 
the traveler 
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situations, and 
i this would not be different if all were equal 
F 


must work in subordinate 
in every respect. It may be admitted that 
it is not entirely pleasant or satisfactory for 
aman always to be led when he knows he 
is competent lead; but such a man will 
get more enjoyment from life, if he possess 
the requisite knowledge.to be at_the head, 
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though he never gets there. The old idea 
that a man should get knowledge for its 
sake alone, although in the main pure non 
sense, has yet a good-sized germ of truth i: 
it, which is that there are more uses fo: 
knowledge than to make money from, or fi 
exalted positions with. 

There are two good reasons why a work 
man in any line should strive for knowledg: 
beyond his present needs. One is, that h: 
cannot hope to materially better his condi 
tion without doing so. And granting that 
this hope may not be a certainty, the proba 
bility is worth trying for. Wisdom has not 
yet come to be an attribute so universal 
that a man with good sound practica! 
knowledge will not generally find some 
use for it, even if it is not so great use as he 
may expect or deserve. The other reason 
is the satisfaction that a rational mind finds 
in knowing for the sake of knowing. The 
argument that in every instance a man will 
find the place he is qualified to fill is falla- 
cious and mischievous. The argument that 
the great majority of men will be better for 
working along in comparative ignorance of 
things outside their daily labor is infinitel) 
worse, because it ties a man down without 
hope of progress. 


<=> - = 
Some of our contemporaries are inclined 
to take a gloomy view of the final effects of 
the establishment of gigantic trusts, which 
appears to be the order of the day. It 
true that these many-headed monopolies are 
mainly formed to control the cost of those 
things that are classed as necessities, and it 
is equally true that their effect is costly to 
consumers, as well as disastrous to smal! 
dealers and manufacturers, whom they 
crush without compunctions of conscience. 
But they are going at a rate that insures 
their speedy collapse. Very soon, at their 
present progress, the people will come to 
the conclusion that they must be put out of 
the road of the general prosperity of the 
country, and a way to do this will be speedi- 
ly found. The more aggressive and unbear- 
able these trusts become, the sooner will be 
the day of reckoning, hence we do not 
‘*view with alarm” their rapid progress. 
——— 


is 


As cold weather approaches it is pleasing 
to observe that the prospects for trade in 
machinery lines this winter are fairly good. 
of the trade, notably in 
2am engines, builders 


In some branches 
the better classes of st 


are very busy, with no apparent signs of 
slacking off. The majority of machine tool 
builders are also busy, though perhaps 


there are rather more exceptions here than 
in the instance of the steam engine trade. 
There are no indications of any general rush 
in machine business, but the evidence is all 
in favor of a very good winter, which means 
that few mechanics in that line will be idle. 














Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly, and according 
to common-sense methods. 

Every question, to insure any attention, must invart- 
ably be accompanied by the writer's name and address. 
If so requested, neither name, correct initials nor loca- 
tion will be published, 


(459) W. R. S., Meridian, Miss., asks: 
Which is the most responsible t: ade in the mechan- 
ical professiou? I claim boiler making is. A.— 
The best we can do in the way of an answer to 
such a question, will be found in the editorial, 
*“*Who Shall be Greatest?” in the issue of Nov. 5 


(460) W.M. F., Toronto, writes: 
asmall machine runniug with a belt. 
make the belt produce a positive motion. It is 
endless, 60" long, 6’’ wide, running on pulleys 
exactly 10” in circumference. One of the pulleys 
is hung upon springs. The belt creeps; so that it 
don’t come around twice alike, whih it is very 
necessary it should do, Whatshallldo? A.—We 
think you will have to adopt some o.her method of 
driving. We know of no way of preventing the 
creeping of belts. 

(461) P. P., Hartford, Conn., asks: 
Can you tell me of a cement ttat shall be air 
tight and Insoluble in alconol? I wish to seal up 
glass tubes with it containing alcohol. A.—Trya 
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cement composed of very finely ground litharge 
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and concentrated glycerine, and merely paint this 
cement around the stopper. It quickly dries and 
becomes extremely hard, but can be easily scraped 
off with a knife when itis necessary to open the 
glass tubes. 


(462) Reader, Bellefont, Pa., asks: Can 
power be gained w:th ut the Joss of speed, and if 
such a machine could be invented would it be of 
any account? A.—Power, strictly speaking, can 
neither be gained nor lost by any machine, except 
by the action of friction. You evidently mean 
to say force instead of power, and no machine can 
be made which wiil gain force without correspond- 
ing loss of speed. 

(468) J. W., Brooklyn, N. Y., asks: 
Will you please inform me what number of feet of 
heating surface is required for a horizontal tubular 
boller, and also for an upright boiler? A.—It is 
good practice to give 15 square feet for each horse- 
power to be developed in horizontal as well as 
upright b ilers, both having anatural draft. Some 
builders allow only 10 and others 12 square feet 
of heating surface for every horse-power. 


(464) E. T.S , Haydenville, Mass., asks: 
What degree of heat should be the melting point 
for the filling of fusible or safety plugs for steam 
boilers? A.—The degree of heat for the melting 
point of fusible plugs should be alittle higher than 
the heat of the steam corresponding to its pressure 
in the boiler. From this, it appears that for low 
pressure of steam the degree of heat for melting 
the plugs can be lower than that used for higher 
steam pressure. 

(465) H. P. A , Phoenixville, Pa., writes: 
1. Will you kindly tell me to whom I must apply in 
order to learn what are the requirements for ad. 
mission to the Bureau of Steam Eugineering, U. 
S.N? A.—Write to Geo. W. Melvilie, Chief of the 
Bureau of Construction and Repairs, Washington. 
D.C. 2. Isthere a preference shown for graduates 
of Annapolis over those of other engineering 
colleges? A.—Yes. 3. Are there any require- 
men's beyond a knowledge of drawing needed for 
admi:sion to the drafting room in the various 
navy yards? A.—Yes, plenty of political influence. 


(466) C. O., Cincinnati, writes: I am 
building a trial machine to perfect a new inven- 
tion. In this machi_e there is a shaft making 
1,200 revolutions, from which I wish to drive a train 
of roliers making 30 revolutions. The work of the 
rolls is very light, a man being able to turn them 
with acrank. Itis impcssible to use belts as they 
will be too much in the way. The idea is to ge. 
the machine as light and compact as possible. 
Can the driving be done by a worm and wheel? 
And will a@ worm work successfully at such a 
speed. A.—We thiok that with a properly de- 
signed worm and wheel there will be no trouble, 
under the conditions named. 


(467) H. A.L., Philadelphia, asks: Can 
you give me some simple receipt for blackening 
sheet zinc so it will not easily rub off? I wish to lay 
out with scratch-aw! and dividers, distances, pat 
terns, etc. I have seen smali pieces of zinc in use 
for this purp: se, in one suop, but all I could learn 
was, that they used some so.ution of acids. The 
zinc had the appearance of being smoked, but the 
black did not rub off. A.—The most ¢ nvenient 
way, peruaps, would be to wet the zinc with water 
aud rub over its surfa e a picce of * blue-stone,”’ 
which wiil have the effect you desire. This * blue 
stone” d ssolved in a botile of water is probably 
the **solut.on of acids”’ referred to. 

(468) Inquirer, Syracuse, N. Y., writes: 
1. Please give me the temperature that gives the 
light straw color, also the blue color in drawing 
the temper of hardened steel. A.—Prof. Thurston 
in his Materials of Engineering, gives these tempera- 
tures as 428° and 563° Fahr. respectively. 2. Please 
infurm me where a treatise on superheated steam 
can be obtai.ed. A.—We kaow of no such treatise, 
but you will find something upon the subject in 
most of the works on the subject of steam engin- 
eering.: 3. Whatis the weight of a cubic foot o: 
steam at 5L0° Fahr. or 6(0° Fahr? A.—According 
to Nystrom’s Steam Engineering, the weight of a 
cubic foot of steam at a temperature of 501.8° Faur. 
is given at 1.5977 lbs. Its pressure at this point is 
70lbs. per square inch. At 531 6° the weight is 
given at 2 0986 Ivs. and pressure 1,000 lbs per iuch. 
4. Can sucn temperatures be obtained with a press 
ure of only 120 lbs.? A.—No. 

(469) C. W. F., Decatur, Ill., writes: 
My engine cylinder is 16’’ x 28’’, but the stroke is 
only 24’’; makes 85 revolu:ionus per minute. Out- 
side lap of siide valve, %{ of an inch; inside lap, 
7-16 0f an inch; steam ports, 1 1-16’ x 12’’; b idge, 
1’; exhaust port, 25 16x12"; exhaust cavity in 
slide valve, 314% wide; travel, 39-16’. I int-nd to 
back up cylinder heads so as to reduce clearance 
to about ¥ of an itch at each end of cylinder 
Therefore, 1. For the best economy of steam to what 
extent do you advise me to reduce the clearance ? 
A.—TO answer your question correctly we should 
know the length of the steam passages, but if these 


AMERICAN 


will not be necessary. Your letter seems to have 
been written bastily, and therefore we have some 
doubt in the correctness of your dimensions. For 
instance, you say the cylinder is 16’ x 28’’, but the 
stroke is only 24 inches. Now what do you mean 
»y 28''2 Is that the distance between the cyl nder 
heads, or is it the distance through which the 
piston can travel? Ifthe former, it would seem to 
us that the clearance would be so small that it 
cannot be reduced. 


| 
(470) Reader, Mass., writes: In the shop 
where I work we have a horizontal engine, cylinder 
15inches in diameter and 42 inches stroke, slide 
valve with valves to regulate the cut-off placed on 
the outside of main valve. The engine was re- 
paired la-t winter, ports faced and valves planed 
down, and valve seat faced with steel. The man 
made a good job, but when starting to run the 
valves made a loud jarriog noise as if sucking up. 
Regulating the pressure at the thrott e would stop 
the noise in part; but as soon as the load increased 
the noise commenced. Aitera few weeks we took 
the cover off, and found that the valve and seat 
had been wearing weil, but brightest where con- 
nected with rod (loose joint). Put on springs to 
hold the valve to ports. This cured the noise ina 
great measure, After three months run shows too 
much wear, and then taking off the springs the 
noise again commenced. Is tuis because one fa e is 
cast-iron and one of steel? Oris it the valve (52’’ 
iong) isso far from the connection of rod that the 
rear end lifts off from the seat, thus throwing bear- 
ing of valve on forward end, soim; arting a tremble 
totherear This might give the jarring noise, as the 
web connecting the ends of the valve Is quite light 
when the lengih is corsidered. If in your judg- 
ment our trouble is due to either cause, please stave 
which; or can you think of anyother reason? A.— 
The nolseis not caused by using a cast-iron valve 
on a steel valve seat; but it may be caused by 
several other conditions. From the incomplote 
description which you have given, itis imp: ssible 
for any one to locate the trouble without seeing the 
engine. It is quite possible that the web between 
tue valves proper is too weak and may be the cause 
of the noise; the design of the cut-off valve may 
have something todo with it. As far as we can 
judge from your descript.on, we should say that 
he cause of the noise is an unequal pressure in 
the cylinder and steam chest; thatis to say, the 
pressure in the cylinder is someiimes greater than 
hat in the steam chest, and may be caused by 
water in the cylinder; the.efore we would sug- 
gest putting a reiief valve in the cylinder head or 
end of cylinder. 


l 
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Transient Advertisements 50 cents a line for each 
nsertion under this head. About seven words make a 
ine. Copy should be sent to reach us not later than 
Wednesday for the ensuing week's issue. 











Gear Wheels. See Adv., page 16. 

Link-Belting. 

Send for catalogue of Link-Belting. 

Over 50,000,000 feet of Link Belt in use. 

Link-Belt Machinery Co., Chicago and N. Y. 

Shafting Straighteners. J. H. Wells, Tampa, Fla. 

Steel Name Stamps, etc. J. B. Roney,Lynn, Mass. 
Exhaust Tumbl’gBbls. Henderson B’s.,Waterb’y,Ct. 

Buy the Excel. Upright Drill; s zes 20’’, 25’, 28’’, 
82’’, 36’’ swing. Currier & Snyder Worcester, Mass. 

For Improved Cooper Stoves, send to Variety 
Machine Co., Warsaw, N. Y. 

For Electric Recording Steam Gauge, write Tel- 
emeter Co., 44 Barclay st., New York. 

Light articles built to order by the American Sew- 
ing Machine Co., Philadelphia, Pa. 

The Best Upright Hammers run by belt are made 
by W. P. Duncan & Co., Bellefonte, Pa. 

For Catalogue of 2d hand lathes, planers, etc., 
write to John Steptoe & Co., Cincinnati, ¢ 

For the best and cheapest four-horse ongtaen, 
adaress Peter Walrath, Chittenango, N. 

R. Dudgeon, 24 Columbia st., New York. neue 
Hydraulic Jacks and Roller Tube Expanders. 

Pattern and Brand Letters. Vanderburgh, Wells 
& Co., cor. Fulton and Dutch sts., New York. 

Solid Nickel-Seated ** Pop” Safety Valves. Con- 
solidated Safety Valve Co., 111 Liberty st., N. Y. 

Davis Key-Seating Machines, kept in stock, by 
Manning, Maxwell & Moore, 111 Liberty st., N. y. 


“Br-dley’s Power Hammers, the best in the 
world.’ 20sizes. Bradley & Co., Syracuse, N. Y. 
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Curtis Pressure Regulators, Curtis Return Trap, 
Curtis Damper Regulator. See Nov. 5, p.15. Send 
for circular No. 17. Curtis Reg. Co., Boston, Mass. 


The Brown & Sharpe Mfg. Co. have placed at No. 
23 South Canal st., Chicago, I1l., a sample line of 
milling machines and other machinery with 8. A. 
Smith. 


W. H. Hoffman, consulting engineer, 94 Liberty 
st., N. Mechanical engineering in all its 
branches; working drawings for the transmission 
of power by steam, water, air and electricity. 


Hot Water Supply. A practical treatise on the 
fitting of hot-water apparatus for domestic and 
general purposes. By F. Vye. 82 pages, with 25 
{llustrations. 12mo., cloth, $1. Send for catalogue. 
E. & F. N. Spon, 35 Murray st., N. 


** Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator, and making all required calcu- 
lations from the diagram; also the principles of 
economy in operating steam engines, and current 
practice in testing engines and boilers. Price, #2 
post-paid. Published by John Wiley & Sons, 15 
Astor Place, New York. 


* Binders” for the AMERICAN MACHINIST. Two 
styles—the “*Common Sense,” as heretofore sold 
by us, and mailed to any address at $1.00 each, and 
the “*New Handy,” mailed at 50c. each. The 
former has stiff board covers, whiie the latter has 
flexible covers, the full page opening flat. Either 
will hold the entire 52 issues of any volume. AMERI- 
CAN MACHINIST PUB’G CO., 96 Fulton st., New York. 














T. H. Sampson will build a furniture factory at 
or near New Orleans, La. 

J. M. Huff is interested in building a stove 
foundry at Ashland, Ky. 

Payne & Willingham are interested in building 
car works at Enterprise, Ga 

Waggoner & Wallace are building a saw mill 
and a grist mill at McCalla, Ala. 

M. P. Moody js trying to organize a hub and 
spcke company at Jackson, 8. C. 

W. D. Bradt, of Jackson, Mich., contemplates 
building a paper mill at some point in Texas. 

A company known as the Canton Steam Pump 
Company has been organized at Can.on, Ohio. 

Daniel Miller & Company, of Baltimore, Md., 
propose to build a shirt factory at Mechanicstown, 
Md. 

The large steam ginnery cf H. P. 
Gretna, La., recently destroyed by fire, 
rebuiit. 


Fournet, at 
will be 


The Elm City Iron Works, Marion, 8S. C., have 
increased their capital stock, and will double their 
capacity. 

John Monigan, 65 South Canal street, Chicago, 
Ill., is bringing out a new hoisting engine for bulld- 
ing purposes. 

A company known as the De Funtak Springs 
(Fia.) Woolen and Cotton Manufacturing Company 
has been organized. 


EK. A. Delano, Chicago, Ill., has issued an illus- 
trated price list and circular of pulieys, shafting, 
havgers ani small cranes. 

The Spartanburg (S.C ) Water Works Company 
has been chartered. Eiwin A. Bursingame, of 
Providence, R. I., is interested. 

The Decatur (Ala.) Land and Improvement Com- 
pany is interested in erecting a building in which 
to turnish shop room for small manufacturers. 


J. H. Willlams & Co., Brooklyn, N. Y., send us 
a catalogue illustrating and describing some cf 
the drop forgings, iron and steel, made at their 
works. 


The Campbell Press and Manufacturing Com- 
pany, New York and Chicago, have issued a sheet 
iilustrating and describing their two-revolution 
pony press, 

The Humphrey Machine Company, Keene, N. H., 
has purchased the Ellis foundry, together with 
adjacent lots, upon which they will build a brick 
machine shop 50 x 100 feet. 

E. P. Hampson & Co., 36 Cortlandt street, New 
York, send us an illustrated circular of the Ec ipse 
Corliss engine. The circular is well illustrated, 
and the descriptive matter is comprehensive. 

W. L. Cheney, Hartford, Conn., has brought out 
a toy sewing machine for little girls. It operates 
by hand-crank, and the specimen of work accom- 





Ice an! Refrigerating Machines, 124 built, and all 
successfu:. David Boyle, 521 Monroe st., Chicago, I11. 


Selden Packing, for stuffing-box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st.,N.Y. 


tion this paper. G. 8S. Woolman, 116 Fulton st., N.Y. 
The Improved Tabor Steam Engine Indicator, 


made and sold by The Ashcroft Mfg. Co., 111 Liberty 
st., N. 


Assurtment large prices low. Frasse & Co., 92 


Park row, N 


maker’s pencils send to F. A 





are like the average run of steam passages we 
should advise you to reduce the clearane to ¥ of 
aninch. 2 How much will J have tochip out the 
exhaust cavity? A. — According to the dimen- | 
siois given, you have now an inside lap of 17-32 of 
an inch instead of 7 16; if you mean that you want 
an inside lap of 7-16 of an inch, then chip out an 
equal amount on eaca s.de of the extaust cavity in 
the va.ve, 80 that the cavity wil be 3 7-16 incaes | 
wide instead of 34% inches. 3. What change will the 


slide valve need? A.—If the valve has g.ven sat- 
isfaction before, then an alteration of the slide valve 


| street, Chicago, 111. 


For the latest improved Diamond Prospecting 
Drill, address the M. C. Bullock Mfg. 
| Jackson st., Chicago, I. 


Ten 16 in, Engine Lathes, ten 18 in. Eng. Lathes, 
ten 14in. Eng Lathes, ten 15 in. Engine Lathes. 
Nicholson & Waterman, Providence, RK. I 





polishing materials, all kinds wire, metals, etc. 3 in 
any quantity. Jordan & Gottfried, 208 Canal st.,N.Y. 


For Best Return Steam Traps, Pressure Regula- 
tors, Positive-Acting Pump Govs., Back-Pressure 
Valves. T’. Kieley,11 W. 18th st., N.Y. Send for des’n, 


Drawing Materials, all kinds. Get catalogue. Men- | « 


Engine Lathes, Hand Lathes, and other fine tools. | 


If you want the best machine shop or boiler- | 
. Ricn, 28 South Canal | 


Co., 133 | 


Machinists’ supplies, brass goods, m’f’rs’ supplies, | 


panying blue print of machine is very good indeed. 

Keuffel & Esser, 127 Fulton strset, New York, 
|} have issued a small elition of their illustrated 
| ‘ata'ogue of drawing materlals, drawing tustcu- 
meuts and surveying iustruments. I.is very com- 
| plete in all particulars. 


George R. Lombard & Co. are enlarging their 
|foundry, machine and boiler works at Augusta, 


| feet, and are erecting 
x 70 feet, for storage purposes. 
The Stanley 

| Britain, Conn., 
| device arranged to be 


Rule and Level Company, New 
have put on the market a little 


| drill, and provided with a level by observing which 
the operator can keep the bit or drill perpendicu- 
| lar to the work. 
The Waterhouse Electric Company, lately re- 
ported as to by chartered at Baltimore, Me., 
capital sto :k of $250,000. 
R. Zell, of New York; William R. Pope, 
| Waterhouse, Albert L Gorter, Henry 8 


Frauk G. 


Ga., by an addition 70x 200 feet and one 50x 150 
a@ two story building, 30 x 60 


quickly clamped to a bit or 


hasa 
The directors are Robert 


. Zell and| E 
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John W. Sewall, Arnold Road, Bow, London, 
England, has issued a pampblet descr'piive of a 
large variety of cutiing tools made by him. In 
addition to a description of the tovulshe makes, the 
pamphlet contains valuable information on the 
principles involved in cutting metals. 

Business men at Bent n Harbor, Mich., propose, 
if official sanctloncan be gained, to build a large 
and sufstant'al dam across Paw Paw river. This 
may overflow much bottom land, butit is expected 
to back up suflicient water between Benton Har bor 
and Paw Paw lake to afford splendid and va.uable 
power. 


The Southern Installment Manufacturing Com- 
pany, capital stock $50,00), has been chartered at 
New Orleans, La., with Ernest Perkins, Elmer E. 
Perkins, Horace W. Allen, Charles A. Robinson 
and Samuel L. Berry as directors. Ernest Perkins 
is president. The company will manufacture 
silverware. 

E. A. Walker, 75 Laurel street, Philadelphia, 
writes us: Have recently sold and delivered to 
Jas. Clarkson & Sons (manufacturers of wood- 
working machinery), Baltimore, Md, one of the 
combination planers to plane 25’’x96’’, and to 
Herring & Co. (safes and locks), N. Y., one of the 
20’’ x 50’ planers. 

The Hubbard Tinning Company, of Hubbard, 
O., and Hon. J. W. Russell, of West Middlesex, Pa., 
have decided to combine thelr capi al and stock, 
including the tin mill at Hubbard and the foundry 
at West Middlesex, and operate a large foundry at 
Hubbard. For this purpose a stock company will 
be organized and additional buildings will be built 
to the tin mill at Hubbard. 

New water works, or enlargement of existing 
works are contemplated at Stratford, Conn.; Jack- 
sonville, Tll.; Redding, Cal.; Marblehead, Mass.; 
Georgetown, Ky.; Altoona, Pa.; Bunker Hill, Til.; 
Toronto, Ont.; Newport, R. 1.; Grand Rapids, 
Mich.; Herkimer, N. Y.; Springfield, Ill; Santa 
Rosa, Cal.; Jamestown, N. Y.; Wraston, Out.; 
Winchendon, Mass., and Ellenville, N. Y. 

The Clyde River Paper Company, of West Derby, 
Vt., bas beea made a stock company, and are about 
orgauizing under the general law. The capital is 
to be fixed at $150000. The company now owns 
the paper mill, the Bragg property just above, the 
outlets of Echo poud and Seymour lake, with the 
control of the water in all these natural reservoirs. 
They expect to increase the product of this mill, 
and will quite likely build new ones. 

The Findlay (Oh{o) woolen mills, owned by L. 
Rambo & Sons, were entirely destroyed by fire a 
few days since. The building was a four-story 
structure filled with valuable machinery, stock and 
manufactured goods, ail of Which were destroyed. 
The fie started from anoverheated picker in the 
fourth story, and owing to the lack of water the fire 
department could do but Httle in checking the 
flames. The loss is estimated at $3),000, upon 
which there was ia:urance to the amount of $12,- 
000. The mills will be rebuilt at once. 

The McPherson (Kansas) Freeman says: Ar- 
rangements are being perfected by which Mc- 
Pnerson is to have a woolen mill. Messrs. Hegge- 
tund, Bass and others arse negotiating with a Mr. 
Miller, of Pennsylvania, for the establishing of a 
woolen mill plant here, The sum cf $4 000 tu city 
lots was asked in order to secure the mill, and 
these enterprising gentlemen a:sured Mr. Miiler 
that he could have the lots whenever he estab- 
lished the mill, and it is now thought tha: the deal 
will be closed in a few days and the plantsecured 
beyond any question. 

A. C. Hall, a wealthy inventor of Colorado, has 
been in the city several days organizing a company 
of capitalists to build an immeuse works in this 
city (Pittsburgh), for the manufacture of wrought- 
iron carriage wheels under patents owned by Mr. 
Hall. The organ zation of the company ts almost 
completed, and it will have acapital of $:,000,(00. 
The company will be incorporated in a few weeks, 
and is composed chiefly of Pittsburgh capitalists. 
It is proposed to spend $100,000 in building a plant, 
which will be on the banks of one of the rivers. 
The works will give employment to 150 men at the 
start, which will be increased as the company 
enlarges the plant. —A merican ‘Manufacturer. 


James McMillan and ten other gentlemen have 
formed a stock company in Detroit to ma .ufacture 
electric accumulators for storage batteries for Nght 
and power purposes. The patent under which the 
company will work covers inventions by Faure, 
Piante, Swan, Valckinsar, Beeman, Shaw, Starr, 
King, Philipont and other emineut electricians. 
Light, it is claimed, will be stored in packets for 
delivery anywhere, and power willl be contained 
in small, neat Jars, by mans of which sewing 
machines can be run, house elevators operated, 
ete., etc. Ivis also expected to use the system to 
propel street cars, buggies, yachts, and 
machinery. 

Articles of association of the Valley City (Mich.) 
Knitting Mill Compauy were filed recentiy with 
fhe county clerk. The purpose of the corporation, 


heavy 


as stated in t.e document, is the manutacture of 
fiue knit goods, seamless hoisery and all other 
kinds of knit goods, the buying or leasing of any 
aud all real estate machinery neaded for the coa- 
ducting of such bu-iuess aud the se.ling, at whole- 
sale or retail, of the produce of such manufacture. 
The capi al stock is $10,000 and the number of 
shares 400. The siockholders in the campany are: 
Anna M. Heller, Virginia E. Heller, Simon J. 
Heller, Dr. W. H. Ross, Samuel D. Clay, Parley H. 
John G. Lee, William H. Eastman and L. 
Carroll, of this clly. The two former are the 


Browa, 





| others. — Manufacturers Record. 


principal stockholders, 








10 


7 


Machinists’ Supplies and Iron, 


NEw YORK, Nov. 8, 1887. 

Iron—American Pig—There have been nochanges 
of importance in the condition of the market since 
our last report. Prime Lehigh brands of foundry 
continue scarce, the deliveries closely absorbing 
the output and leaving scarcely any surplus for 
occasional buyers. Standard Lehigh brands of No. 
1 X Foundry are firmly held at $21 to $21.50, and in 
asmall way $22 has been paid, but other brands 


can be bought at $20.50 to $21. We quote No.2 X 
Foundry at $19 to $19.50 for good brands down to 
$18.50 for inferior. Grey Forge is freely offered at 
$16.50 to $17.25. 





“‘ Situation and Help” Advertisements only inserted 
under this head. Rate, 30 cents a line for each inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Wednesday morning 
Jor the ensuing week’s issue. 





Situation wanted as draftsman on light hardware; 
practical. Address Good Taste, AM. MACHINIST. 

Wanted—Two machinists, vise or floor hands. 
Apply or address Lane’s Machine Works, Hunting- 
don, Pa. 

Foundry foreman, 19 years’ experience on gen- 
eral machinery, desires to change his present posi- 
tion. Address Box 70, AM. MACHINIST. 


Wanted—Position as foundry foreman by a young 
man, understands getting work out quicky, experi- 
enced in green and dry sand work. J. A. S., AM. 
MACHINIST. 

Wanted—A blacksmith, experienced in drop and 
machine forging, to take charge. Address, stating 
experience and wages expected, Foreman, Box 64, 
AM. MACHINIST. 

A mechanical draftsman of 25 years’ experience 
in general and special machine design, desires a 
position; can give best of references. Address 
Box 71, AM. MACHINIST. 

Wanted—Situation as draftsman by a young man, 
graduate of polytecnnic scnool in Norway, one 
year’s experience ; good references. Address H. E. 
N., 377 Lyceum ave., Roseborough,Pa. 


Draftsman wanted. Must have had practical 
experience in machine des'gn. Address, stating 
age, experience, reference, and compensation 
wanted, Tne Yale & Towne Mfg. Co., Stam ord, Ct. 


Wanted—Situation by first-class managing super- 
intenaent of hard and soft rubber works; skilled in 
every detail in geting out tools, dies, etc. for blown 
and pressed work. Address Rupber,AM. MACHINIST. 

Wanted—Position as Supt. or Foreman by a 
young man who has held the same for a number 
of years on fine tools, interchangeable work and 


auromatic machinery. Best of references. W. H. S., 
1381 So. 16th St., Phila., Pa. 
Mechanical draftsman, neat and rapid, well 


posted on the different kinds of work connected 
with the drafting room as well as the shop, wants 
situation, age 28, any part of United Siates. Ad- 
dress ** s.,” Box 152, Cleveland, Ohio. 

Brass foundry foreman wanted to take charge of 
a large foundry producing hardware castings ot all 
kings, including fine ornamental bronze work. Ad- 
dress, st»ting age, experienc 6, references, and sal- 
ary expected, Yale & ‘Towne M fg. Co., Stamtord, Ct. 


A good draftsman and machinist, used to hand- 
ling men, and familiar with heavy engine and mill 
worg, now superin.iendent of large works in above 
line, wishes to change where ability will command 
reasonable remuneration. Earnest, AM. MACHINIST. 


Wanted Position as foreman or superintendent ; 
several years’ experience in charge of sbops em- 
ploying over 100 men. Spectalties heavy touls, en- 
gine, and steam pump work, and the designing of 
special tools for the di aplicate production thereof. 
M. A., care of AM. MACHINIST. 

Wanted—Engagement by a first-class M. E.on or 
before Dec. 1, good draftsman in all branches of 
mechanics, skilled and accurate in getting out tools 
and work on the interchangeable syst-m. Pattern 
foundry and sheet-meial work; capable of manag- 
ing help. Address Touls, AM. MACHINIST. 








+. MISC E LLANE ous Ww. ANTS. Be 


Advertisements will be inserted under this head ai 
35 cents per line, each insertion. 





The Cyclone Steam Flue Cleaner is king, and has 
no rival. Crescent Mfg. Co., Cleveland, Ohio. 


Crescent grease cup for shafting beats them all. 
Sample free. Crescent Mfg. Co., Cleveland, Ohio. 


Stationary boat engines, boilers, best, cheapest, 
1t010H. P. Washburn Engine Co.,Medina, Ohio. 


Special tools and machines for mfg. designed and 
built to order ; mechanical and Patent Office draw- 
ings. I. A. Weston & Co., Syracuse, N. Y. 


A. C. Christensen, 26 Church st., N. Y., mech. 
and hydraulic engineer, late chf. draftsman at H. 
R. Worthington. Designs and working drawings of 
water works, pumps, gen. mach. & pat. drawings. 


For Sale—One horizontal two flue boiler: dlame- 
ter of flues, 15 inches; diameter of boiler, 48 inches; 
length ot boiler, 28 feet. In good condition. Apply 
to The Faby’s Watch Case Co., Sag Harbor, Long 
Island. N. Y. 


Machine works with capital and proper location de- 
sirousot going intothe specialty of building firstclass 
elevator work of every kind, will be offered excep- 
tional inducements. Address by let er R. C. Smith, 
late chief eng. Utis Bros., 188, No. 1 B’way, N. Y. 


To Foundrymen and Machinists.—Wanted—A 
practical man with small capital to purchase whole 
or part interest in a small machine shop and foun- 
dry; object principally to have competent man to 
run foundry. Address Box 4, Weatherford, Texas, 
giving experience and amount willing to in vest. 








Designer and draftsman able to design a new 
line of machinery desires to make arrangements 
with parties having facilities for building same; will 
design and build the first machine at my own 
expense, and then take the contract for building 
same, using the company’s tools and facilities. 
Address Star, AM. MACHINIST. 

Wanted—Partner with capital to join advertiser 
to push sales and extend a manufacturiog busi- 
ness that is well advertised and known In all parts 
of the country. ‘he simplicity and merit of the 
machine is winning success wherever used, and 
the profits first year have paid all experimental, 
advertising and manufacturing expenses. Address 
Business, AM. MACHINIST. 
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THE DEANE STEAMP 
BUILD 


Water Works, 


ENCINES 


SEND FOR CATALOGUE No. 





UMP CO.,Holyoke, Mass. 
AND 


Steam Pumping 


MACHINERY. 


is. 





ALT S 





CUSHIONED 


HELVE 
HAMMER 


Combines all the 
best elements es- 
P sential in a first- 
class Hammer. 

Has more good 
points, does 
more and 
better work 
and — costs 
less for re- 
pairs than 






1832. 


BrMoucy’s 
| Lemont C ee 


any other Hammer in the World. 


BRADLEY& CO. Syraruse, N.Y, 


BRADLEY'S 5 HEATING FORGES. 





ESTABLISHED 1882. 





For Hard Coal 6r Coke. Indispensable in all shops 
to keep Bradley’s Cushioned Hammers and 
nen fully employed and reduces cost of production. 


aoe. & = Syracuse. N.Y, 















ONE-HALF TIME 


and LABOR saved by using 
this solid, strong, durable, 
firm-bold,quick-working Lever 
(Not Serew)Vise. Hasimproved Taper- 
Pipe and other attachments. Sold by 
the trade. Send for circular 
TOWER & LYON, 
95 Chambers Street, New Vork. 
Successors to MELVIN STEPHENS. 





SUPPLIES FROM 
HYDRANT PRESSURE 
the cheapest power known. 

Invaluable for blowing 
Church Organs, running 
Printing Presses, Sewing 
Machines in Households, 

Turning Lathes, Scroll 
Saws, Grindstones, Coffee 
Mills, Sausage Machines, 
Feed Cutters, hlectric 
tees, Elevators, etc. It 
needs little room, no firing 
up, fuel,ashes, repairs, en- 
gineer, explosion, or delay 

no extra insurance, no coa! 

bills. Is noiseless, neat, 

compact, steady ; will work 
at any pressure of water 
above [5 Ib.; at 40 Ib. pres- 
sure has Chere power, and 


- ~) & to 10-horse 
‘or crouler to 


J. 


WATER MOTOR 


power, Prices from $15 to $300. 
THE BACKUS WATER MOTOB C0., Newark, N. 


ECONOMICAL STEAM BOILERS 


A SPECIALTY. 
SEND FOR 


races PONG Engineering Co. 
The CastleiEngine. 


The Extreme in Sim- 
plicity, Durability and 
freedom from: acking. 
Positive, Noiseless, Self 
Lubricating and Eco- 
nomical. Many now 
running, 

Solid Comfort for the use: 

One and Two Cy lin 
der Engines forLaunch 
and other purposes 








St. Louis 
Mo. 





Vertical, Horizontal 
and Porcupine Boilers, 
with Supplies. Low 
Prices. 1to15H. P. 


Send for Cireular. 
4H. P. Steel Boiler and 2 





| 


H. P. Engine compl, $180 
4H. P. Steel Boiler and 8 
H. P. Engine compl., $216 


CASTLt ENGINE:WORKS,"Indianapolis, Ind. 











GEO. F. BLAKE MANF’G. CO. 


Be sr € VERY VARIETY 
OF OF 








~ ee 
WATER WORKS PUMPING 


95 & 97 LIBERTY ST., 
NEW YORK. 


ENGINES A SPECIALTY 










rwenreun We stares 


111 FEDERAL ST., 
BOSTON. 











| 


IF YOU 


WANT A 


SHAPER, PLANER, DRILL, LATHE OR SPECIAL MAGRINERY, 


WRITE TO 


THE HENDEY 
SEND FOR A CATALOQUE. 





MACHINE CoO., 


TORRINCTON, CONN. 





FRICTION 


48 PEARL ST. 


NEW YORK. ~ 
—ouR— 


svxsoo OATALOGUE OF SUO00LS 


and Suppliec ~ont ues to any geen: on receipt of Ten Cents 


CHAS. A. STRELINGER t C0, Yee Detroit, Mich. | 
For Saw Mills, 


TA N | T Ewe and 


Emery Wheels and MachineShops 
Crinding Machines. PForcireulars addres* 


THE.TANITE COMPANY, 


STROUDSBURG, MONROE CO., PA 
Or H. A, Rogers, 19 John Street, New Yorks 


By the Author of the Moulders’ Text Book, 
Joun Wicey & Sons, 


15 Astor Place, N. Y. 


PUBLISH 


American Foundry matte, 


TREATING OF 


Loam, Dry Sand and Green Sand Moulding, 


AND CONTAINING 











A Practical Treatise upon the Management 
of Cupolas and the Melting of Iron. 


By THOMAS D. WEST, 


PRACTICAL TRON-MOULDER AND FOUNDRY FOREMAN. 
Fully Illustrated. !2mo. Cioth. $2.50. 
Sixtu Epitron, RevisEp, (1887.) 

NOTIC 
“One hundred items, that apprentices should know 
and remember, alone are worth the price of the 


whole work. It is not written with a special 
view to instructing apprentices, but as a handbook 
for men who have learned the trade.”’— American 


PITTSBURGH, PA * 


CLUTCH PULLEYS AND 
CUT-OFF COUPLINCS. 


JAS. HUNTER & SON, 





North Adams, Mass. 


64866 S.CLINTON ST, 
CHICAGO 


‘STEAM PUMP for Hot or Cold, 


Fresh or Salt 
| Water; for Oils, Naphtha, Tar; for Cane 
| Juice, Liquors, ‘Syrups, Scum; for Am- 
monia, Alkalies, Extracts, Acids; for 
| Thick, Volatile, Viscous or Foul Liquids, 
etc. VACUUM PUMPS of the highest 
| efficiency. FILTER PRESS PUMPS. Air, 
Gas and Acid Blowers. AIR COMPRES- 
, SORS. Etc. BUILT BY 


GUILD & GARRISON, Brooklyn, N. Y. 








) ONLY SEVEN DOLLARS ; 
DEMAND THIS, PUMP 
OF YOUR 
DEALER 


. OR WRITE. 
TO US FOR PRICES. 
Van DuZeEN’s PATENT 


SAV/N\DUp4-aN Ese TiFT. 


SOLE MAKERS 
( = v 


INCINNATI, 
IF YOU WANT A STRONG,-ECONOMICAL 


ENGIN E 


EITHER HORIZONTAL OR VERTICAL, 
FOR STEADY EVERY DAY AND ALL-NIGHT SERVICE 
AND AT A LOW PBICE, WRITE TO 


COOKE & CO., 22 Cortlandt St., N. Y, 











I'welve fF. salads Engines in use. Please mention this paper. 





Vachinist. 
Sebastian, May & 


Drill 
Saws. 
on trial. 


167 West Second 





Presses, Shapers, Band, 
Machinists’ Tools and Supplies. 
Catalogue mailed on application. 


Co.’s Improved Screw Cutting 


Circular and Scroll 
Lathes 


CINCINNATI, O. 





Street, 


OUR NEW {8 in. POWER ENGINE LATHE IS NOW READY. 











GIN. CUTTING-OFF MACHINE 


MADE 


Betts Machine Co, 


Wilmington, Del., 


BY 


BUILDERS OF 


Machine Tools 


FOR 


RAILWAY 


AND 


Machine Shops. 


























1887 
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NICHOLSON FILE COMPANY, Sole Mfrs. of 





FILES and RASPS Having the Increment Cut, also, FILERS’ TOOLS and SPECIALTIES. 


The above illustration represents a device in which files may be held for service in surface filing, and while in this condition 
READILY SPRUNG, in order to give at the will of the ps ota more or less convexity to the wor king face of the file. Itdoes 
away with unusual care to obtain atrue convexity or lly” to file sides, and in fact renders great service by enabling the 
operator to utilize the file to its full capacity. 


SURF ACE FILE HOLDER No. 4, Adapted to Hold, Files 12,18 14 in. Long. 
5, 14,15,16 “ 


MANUFACTORY AND OFFICE PROVIDENCE, R. I., U. 8. A, 


THE NEW “CRESHAM” PATENT 


AUTOMATIC | NJ ECTO ee 





RE-STARTING 


“Invaluable for use in Traction, Farm, Portable Marine and 
Stationary Boilers of all kinds. No handles required. Water supply 
very difficult to break. Capability of re-starting automatically, 
immediately after interruption to feed from any cause.” 





AUTOMATIC }= 
! NATHAN 
M'F'G CO.N™”. 


SEND FOR CATALOCUE. RELIABLE AND CHEAP. 





Sole Manufacturers in the United States and Canada, 


NATHAN MANUFACTURING CO. 


92 & 94LIBERTY ST.. - - - NEW YORK. 











24 and 26 West Street, Cleveland, 0. 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 


THE BEST 


INJ KC TOR, 


For Feeding all Steam Boilers. 


RUE’S EJECTOR, 


- | 
a (= Superior to all others for Raising and Forcing Water and 
other Liquids. 


RUE M°R’G. CO., PHILA., 
CATALOGUES FREE. 


THE M. T. DAVIDSON IMPROVED STEAM PUMP. 
ee avioson Steam Pump Company. 


WARRANTED BEST PUMP 


THE 
PRINCIPAL OFFICE, No. 77 LIBERTY STREET, N. Y 
NEW ENGLAND OFFICE, 51 OLIVER STREET, BOSTON, MASS. 


P.H.& F.M.ROOTS, 


Connersville, Indiana, 
MANUFACTURERS OF 


PORTABLE FORGES, TUYERE IRONS, ETC. 


Established in 1874. 


CLEVELAND TWIST DRILL CO. 





“LITTLE 
CIANT.” 








PA. 





MADE FOR ALL 
SITUATIONS. 





Founded by Mathew Carey, 1785. Centennial, Jan, 25th, 1885. 


BAIRD’S BOOKS 


FOR 


PRACTICAL MEN. 


A NEW CATALOGUE. 


Our new and revised Catalogue of Practical and Scientific 
Books, 80 pages, 8vo. A catalogue of books on Steam and the 
Steam Engine, Mechanics, Mac Sine sry, and Dynamical Engin 
eering, and a catalogue of books on Civil Engineering, 
Bridge Building, Strength of Materials, Railroad Con 
struction, ete. A catalogue of a Miscellaneous Collection of 
Practical and Scientific books, a list of books on Electro 
Metallurgy, ete. A list of leading books on Metal Mining 
Metallurgy, Mineralogy, Assaying, Chemical Analysis, ete 
List of books on Dyeing, Calico Printing, Weaving, Cotton 
and Woolen Manufacture, and two catalogues of books and 
xamphlets on Social Science, Political Economy, Protection, 
Sone Trade, and the Tariff, ete. ,and other ¢ atalogues and 
circulars, the whole covering e ve ry branch of Science ap 
plied to the arta, and a Circular, 32 Pages, showing full Table 
of Contents of ‘The Techno-Che mic al Rece ipt Book,” sent 
free and free of Postage to any one in any part of the world 
who will furnish his address, 


HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS, 
810 Walnut St., Philadelphia, Pa., U.S. A. 


HE DUPLEX INJECTOR 
THE BEST BOILER 
FEEDER KNOWN. 


Not liable to get out of order 

FEED Willlift water 25 feet. Always 
ier we delivers water hot to the boiler 
3 Willstart when it is hot. Will 





ROOTS’ NEW ACME HAND- -BLOWERS. 


Slow-speeded, Force-blast. Durable, 
Compact and Cheap. 


Roots’ Foundry Blowers, Gas Exhausters, etc. 
5. §, TOWNSEND, Gen. Agt. ) 22 COLTLANDT ST 
COOKE & CO., Selling Agts.,5 


In 


NEW YORK, 


Writing, Please Mention This Paper. 


NICKEL PLATED POCKET LEVEL. 














No, 





2}-in. 6O cents. 34-in. 75 cents. | 




















By Mail on Receipt of Price. s “ae i d water through a heater. 
- z anufactured and for sale by 
> } JAMES JENKS & CO., 
» & Detroit, Mich. 
BEAUDRY'S |= = Sane 
"\ DUPLEX |". & ARTHUR APPLETON, 
i PowerPress 5 = 45 Cortlandt St., New York, 
COMBINING 
PRESS, SHEARS ic (al AAP ih ayo 
AND PUNCH. — 
BEAUDRY & C0. | 
(Formerly of Beau- L. $. STARRETT, 
dry’s Upright Power 
Hammer,) Manufacturer of 





Sole Manufacturers. 
Also manuf’turers of 
HARD COAL HEAT- 
1 > ING FORGES. | 

h ——~R00M4, MASON B’DG, | 

SS 70 KILBY ST., | 
Boston, Mass, 


‘FINE TOOLS 


ATHOL, MASS. 























SEND FOR FULL LIST. 


PRR IRAN RRR ARP NR ARON NI NT | \ 














EDUCED PRICES OF 







vr LeCount S , Light Steel Dog 


= Z 


INCH. PRICE. No. INCH. PRICE. 





[ No, 

1 . 34 $ 8 2 .$1.10 | 

ee i ; 35 Small Set of 8—5.50 

ee. 50 9 26% 1.40 

4 ee 60 10 3 1.50 | 

5 144 75 11 3 1.70 

6 116 85 12 { 1.90 
{7 it oe 1.00 Full Set of 12—12.00 


WW. LECOUNT, 


SOUTH NORWALK, CONN. 


TDRRIVER & Co's 
IRON 





34 
Beach 


a FOUNDRY, 
; Boston, 333 
* irs East 56th St, 


NEW YORK. 


Contracts Solicited 
for Machinery Cast- 
ings in regular 
supply. 





WATER 


The Park Injector, 


EJECTORS anv JET APPARATUS. 
















THE VOLKER’ & FELTHOUSEN’ MFG) Co. oF Sale 
‘i MANUFACIURERS OF} ” 
Factory 
Prices 
by 
A r, New York; 8. C. Nightingale & Childs, Boston: Henry I. 


Ail 

Snell, Philadel Jhia; Thos. J. Bell & Co., Cincinnati; Shaw, Ken 
dall & Co., Toledo; The G ieorge Worthington Co., 
Goulds & Austin, Chicago; Kennedy & Pierce Machinery Co., 

Denver, Col.; Sheriff & Ashworth, Pittsburgh, Pa.; Jos. Baur, 
Manistee, Mich.: Jas. Jenks & Co., Detroit; Wickes Bros., 
East Saginaw; Adolf Leite’ It Grand Rapids: E. F.Osborne & Co., 

St. Paul, Minn; Rundle, rence & Co., Milwaukee; Joshua 
Hendy Machine Works, San. Francisco; Flynn & Emrich, Balti- 
more; Forbes, Liddell & Co., Montgomery, Ala.; Bailey & Lebby, 
Charleston, S. C.; Pond Engineering Co., St Louis and Kansas 
City; O. B. Goodwin, Norfolk, Va.; Columbus Supply Co., Colum 
bus,0.; C.S. Leeds & Co., Minneapolis; H. D Coleman, New Orleans 


HALL DUPLEX PISTON PUMP. 


send for New Catalogue, 


; HALL STEAM PUMP CO 
9{ Liberty St., New York. 


Cleveland ; 








"9 ‘ravenna ls — 


a 


A et 


ey ‘ 


ae Fire Pump. . 


Bofler 


Pump combined. 


and 





















For Pressure and Vacuum Cauges of every descrip- 
tion, Exhaust Steam, and other Injectors, 


Address, SCHAFFER & BUDENBERC, 
40 John Street, New York. 





a “THE ONLY PERFECT” 
“ey BUFFALO 


FITCHBURG MACHINE WORKS, | 
Manufacturers of M ETA L-WORKING MACHINES. 


The Lightest, Strongest, 
Most Durable, Easiest 
Working, and in every way 
THE BEST 


Portable Forge Made, 





=» Bufialo Forge Co., 


" BUFFALO,N. ¥. 


NEW SELF-SETTING PLANE. 


Sample sent as per Circular. 
—MADE BY— 


‘The Gage Tool Co., / 
Vineland, g 


N.  F 


Fourth orde ar from Widdicomb Furniture 








OFFICE AND WORKS, 
MAIN STREET, Fitchburg, Mass. 


atalogue (E.-) 


UNION STONE COMPANY, 


38 & 40 HAWLEY ST., 36 JOHN ST., 


13 to 21 


Send for C 








} Co. 

TT “ z | Rapids, Mich.: ‘* Please ship us 7 No, 2 Smoothing Planes, 

BOSTON, MASS NEW YORK one No. ll Jack P lane, one 2-inch plate for No.4 Smooth: ng 
Plane ands —1 °-4inch blades for No 2? Smoothing Planes. 


Gran‘ 








FOR BELTS 


ORTHINCTON 
PUMPING 
MACHINER 


HENRY R. WORTHINGTON, 





1% in. wide. 
gq «+ “ 
3 “ce ad 


4 


“ “ 


Wooden 






Polishing | NEW YORK, 
Wheels, | Boston, Pittsburgh, Chicago, 
All Sizes | Cleveland, St. Louis, 


| San Francisco. 
to Order. 





a 
[——) 
i) 
2 
Wooden Wheel Polishing Machine and Floor Belt | & = 
Attachment combined. Can furnish either separ- | a= 
ately, if desired. | FA Ss 
Ro 
~ | MR 
| = 
Endless Polishing Belts made to Order of any Length and Width. b. | 3 
= 

SEND FOR CATALOGUE. | 































































A. MERICAN MACHINIST 








NovemMBer 19, 1887 











THE THIRD 


HARRISON SAFETY BOILER 


TS NOW BEING ERECTED AT THE 


STEVENS INSTITUTE OF TECHNOLOGY, 


HoBpokeENn, N. J., 
Where they have been in constant service 


Titht PAST SEVENTEEN YEARS. 


DURING 
3 A VALUABLE BOOK for EVERY 


T } 
EAM STEAM USER AND ENGINEER 


PUBLISHED FOR FREE DISTRIBUTION, BY 


THE BABCOCK & WILCOX CO. 


Manufacturers of 


WATER-TUBE BOILERS, 
St., GLASGOW, 30 Cortlandt St., NEW YORK. 


RickH’s Par nN'r 


Feed-water Heater and Purifier, 


(WITH PUMP COMBINED.) 





107 


This System of Feed Water Heater is the Best 


AND THE 


LOWE 


is the simplest 


Hlope 





is guaranteed to be more economical than any 
other, and users say: 








H EAT e R “Ith is all that you claim.” 
on the system. Send for Descriptive Catalogue, 

Has Straight Tubes FRANK M. CLARKSON, 

With reliable provision 
for expansion and will Exclusive Sales Agent, Detroit, Mich. 
HEAT AND PURIFY 

THE WATER. 

EQUAL TO ANY 
With same Feet of Heating 

Surface and 


Wear the Longest. 


Send for description and 
Histories of Boilers and Feec 
Water Heaters, to 


BRIDGEPORT BOILER WORKS, 





f 







SMOOTH 
INSIDE & OUT, 





JENKINS BROS.’ VALVES | 


Stand at the head, are specified by architects, used in the principal ub! ic buildings, and 
always referred to by steam fitters when the best is called for. The Valves contain all 
the late improvements—using the genuine Jenkins Disc, Don" t be deceived into 
buying a cheap and inferior valve, using a worthless disc, but insist on having Jen- 
kins Bros, Vaives, containing a Jenkins Disc and the only disc that will stand 
high pressure of steam. By so doing, you avoid paying for the experiments of 
others—and get the best. 


JENKINS BROS., 7! John Street, N. 
13 So. Fourth Street, Philadelphia; 54 


WESTCOTT® CHUCK COMPANY, ONEIDA, N, Y., 


FORMERLY ONEIDA STEAM ENGINE & FOUNDRY CO., 
MANUFACTURERS OF ALL KINDS OF 


LATHE AND DRILL 


CH lf CKS, “: Under Westcott*s Patent. 


Send for Catalogue, 


VOLNEY W. MASON & CO., 
Friction Pulleys; Clutches and Elevators, 
PROVIDENCE, R. 1. 


+ 105 Milk Street, Boston; 
Dearborn Street, Chicago, 





ey Little Giant Improved. 
0. 00 holds 0 to 14 inc b. 

: to 1 == = 

Wwestcorts 


Jto &% 
° UTTLE Giant 
i. acre we Otol \MPROVED 
24 Otol 








ESTABLISHED 1851. 


The Horton LatheChuck. 











“fom STORGMANC MACHINERY 
d oe PRESSES, 
t a a "PUNCH ES 
ACCUMULATORS, 
JACKS, 
VALVES, 
FITTINGS, 





VAULT ELEVATORS fo, fe, THEE. HORTON & SON C0. 


WATSON & STILLMAN, 204-210 East 43d St., N. Y. Canal St.. Windsor Locks, Conn., U.S. A. 











Bridgeport, Conn. 


Agents, THE POND ENGINEERING’ COMPANY, 
St. Louis and Kansas City, Mo. 








E P. B. SOUTNWORTH, 
94 Exchange street, Rochester, New York. 


indicating Engineer and Mechanical Draftsma: 
Carreanoandence solicited 


= Ths Bale geeRaror 


Generates steam rapidly and economi 
cally Constant cireulation of water 
Easily Cleaned. Furnace produces per 
fect combustion. Best evaporative duty. 
Material and’ workmanship Al. 
number in use. 


WM. T. BATE & SON, 


Sole Manufacturers, 
Conshohocken, Penn. 
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THE WAINWRICHT M’F’C CO. 


65 and 67 Oliver Street, Boston, Mass., 


MANUFACTURERS OF 


Corrugated Tubing, Feed - Water Heaters, 


Condensers, Filters, Expansion Joints, 
Water Purifying Plants for Steam 
INIST, to hold 52 issues. 


PATENT BINDERS. ce aos, 


or express to any part of the United States. 


AMERICAN MACHINIST PUB’G CO. | 


NEW YORK 


Radiators and 
Boilers, 





SEND FOR ILLUSTRATED 


For AMERICAN MACH 


SATALOGUE, 


GAGE MACHINE WORKS, 


Waterford, N. Y. 





Manuf'r’s of 


“FOX, TURRET 


96 FULTON STREET, 





The Almond Coupling 


A NEW quarter turn 
motion to replace 
larter turn belts and bevel 


. R ALMOND, MFR., 
83 and 85 Washington Street, 
= BROOKLYN, N.Y. , 


UNIVERSAL! 
INDEPENDENT! 
ECCENTRIC ! 







UNEQUALED 
IN STRENGTH, 
ACCURACY 
SIMPLICITY OF 
CONSTR U CTION. 





MFR'D 3) a 
HOSGSON Sr co 
EST.1349 

CW HAVENS 


“CUSHMAN” = CHUCKS 


Are guaranteed to be right in ai’ respects. Ask to 
see them at your dealer’s, or write direct to the 
factory. Respectfully, 


THE CUSHMAN CHUCK CO., 


HARTFORD, CONN. 


ETT S 


72 PAGE Cc ATALOGUF 

AND PRICE LIST 

MAILED CN APPLI- 
CATION, 











Will not Warp. 

Will not burn off at the ends, 

Will give absolutely 70% air space. 

Will give uniform combustion of fuel. 

Send for Circular and Price List to 

ALEXANDER TRAUD, 

EAST FERRY STREET IRON WORKS 

NEWARK, N. J. 





2 Foundry 


FLUOR SPAR: FLUX, 


SEND FOR LIST OF USERS, 
EVANSVILLE SPAR MINING COMPANY, 
Evansville, Ind. 








he 


TT. P. KFARME 


IR, qj 
DESIGNER AND INVENTOR 


OF SPECIAL TOOLS AND APPLIANCES, | 
Mechanical Engineering. | 


| 
Particular attention given to Perfecting Inventions for | 
parties intending to apply for patents, 
Address care Am. Machinist, N. Y. City. 
W. C. YOUNG & C eg Manufacturers ot 


END for Illustrated Price List of Fine Tools, Engine guathes, Hand Lathes. 
CAREERS Sy TOROS Cae Pie AEM FOOT POWER LATHES, SLIDE RESTS, Ete. 


\ 
e THE NATIONAL 


—$—~ ANN FEED-WATER 
’ — r wt NNN WW 


coe =e. is »=HEATER. 








Worcester, Mazs 








ass. 









~~ 


A550 BRS 















A brass coil heater supplying 
feed water at 210° to 212° Fahr- 
enheit by use of exbaust steam. 

Our prices are low andrea 
sonable, and we aim to supply 
the cheapest, best and most effect 
hive Lleater in the market. Six 








DECKS PAM DRO BES 


BEECHER & PECK, CONN. 
Lo] ate) | 


DROP BORGINGS ce sree. 


BEECHER & PECK, NEW HAVEN CONN. 


1A, Honble Angle = Shear 





TOOLS, 












BUILT BY 


7 ILLES & JONES, 


WILMINGTON, DEL. . 


We claim many advantages in this tool over any other 
style made: Being double, it will cut either right or left; 
Its knives are of a proper height for convenience of 
working; It will cut a bar square off or on a bevel; 
Being supplied wit’ a clutch, it can be stopped instantly. 

It is a serviceable tool for bridge building, ship build- 
ing. or any kind of -ailroad work, It is the machine for 
shop work, as the knives can be changed to cut round, 
flatand squareiron THREE S1zEs. 








N teen sizes. 10H. P., $20; 100 H. 
W P., $150; 500 H. P., $600. Iron, 
1 Brass and Copper Coils and 
Bends made to_ order. 
«ee we Circulars and price lists 
sent on application. 


National Pipe Bending Co. 
NEW HAVEN, CONN. 


PATENTS 


R. G. Du Bow, Patent Att’y, 916 F St., Washington, 
D.0. Goodreferences. Send for pamphlet. 










I. P. RICHARDS, 


Punches and Dies 
PROVIDENCE, R. I. 








PATENT UNIVERSAL SCREW-CUTTING CENTEL 
DEPTH ANGLE AND 


gs. wyke a co., PWIST DRILL GAUGE. 


Fine Machinists’ Tools —E. Boston, Mass—Send for Circvlar 


Patent Portable Valve Seat 
Rotary Planing Machine. 


Will Plane off the Valve Seats of Locomotive 
and cther Engines without the use of files or 
scrapers. 

Circulars with full description on application, 


PEDRICK & AYER, Philadelphia, Pa. 























6 


rn 
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MORSE TWIST DRILL AND MACHINE COMPANY, Xew Beaters, Mase 


Morse Patent Straight-Lip Increase Twist "Drills. 





Manufacturers of 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills 
DRILL GRINDING MACHINES, MILLING CUTTERS AND sPac IAL TOOLS TO ORDER. 


STEEL BALLS 


FOR ANTI-FRICTION BEARINGS, 
OF BEST CAST STEEL. 
HARDENED GROUND & BURNISHED 
8-16’’ to 3’’ Diameter. 

Samples and Prices on application. 
SIMONDS ROLLINC-MACHINE CO 
FITCHBURG, MASS. 





Brandon's Piston Ring Packie 


Perfectly balanced inst ur 
due pressure in all directions 
Preserves bothcylinderand = 
= Allows no waste by either f 
tion or leakage. Call and ses 
working model, oxgrent? mace 
to demonstrate advantages 
claimed. For packing or shop 
rights, address 

JAMES BRANDON, 


390 Eleventh Ave., New York. 
















W ALKER’S TOOL HOLDER. 


For holding drills and reamers fo 
lathe work. Prevents es or slip 
ping. Can also be used for drilling anc 
reaming holes by hand, and for reamins 
holes urder drill — 
etc. Made with double haz 
dle, when required. 


WALKER MFG. CO 
CLEVELAND, OHIO 
















Tap Drill og 
Gauges. : 








A Complete Cutting-off Machine, $4.00. 
Large? ones which cut to 2 in. $8.00. 


S. ELLIOTT, Newton, Mass. 










4 P| aki f eC] r of NGIKE Lathes, ene Lathes, Foot Lathes, Upright Drilis, 
We are making a specialty of GINE, Lathes, Hand Lathes, Foot athe at w 
MOORE, 111 ERTY STREET, NEW YORK. 


14 Inch ENGINE LATHES; 


And are selling them at such very low 
prices that even the Poverty- 
Stricken can afford to buy them. 


Don’t slee another night until 
you write us for Photographs and 


Prices. S. Ashton Hand Mfg. Co,, 


Toughkenamon, Pa. 
ar HT DRILLS EMERY-WHEEL TOOL GRINDER. 


A SPECIALTY. sTYLes ® ¢ SPRINGFIELD, 
ALL SIZES | «°3:: 4 


WHEEL C0., 





FOR HAND AND POWER, 
6,8" and 10’ Stroke. 


Adapted to All Classes of Work 
to their Capacity. 


Circulars Furnished. 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 


b> SHAPINGMACHINES 

















rea dly-aggh gas Guareneoes Springfield, Mass 
Satist’ctory 
F Patent Quick Return 
SN AIO AE FREON —_ a 


For Catalogues 
and Prices, 
address, 







for 
Illustrat- 


5 ec 
Circular. 





Pat. Sept. 
25, 1883. 





Water runs on wheel and 
prevents heating. 





CINCINNATI, O. gel 














‘“‘ Eclipse’ Hand Pipe- Cutting Machines. FOR SMOOTH CASTINCS 
No. 1.—Powerful, ines THOMAS D. WEST 
hensive, Simple in construc te 
tion. Cuts and screws pipes || SAYS:-“COAT THE SURFACE 
4 to 2inch. Easilycarried | QF THE MOLDS AND CATES 
acer. | WITH 
E¢ ‘LIPSE" Nos. 2 and 3 . ( P| h 
pecopoorcantnce | SiVBE Lead or PIUMDAZD. 
f re utti : THE BEST IS MANUFACTURED BY 
— JOS. DIXON CRUCIBLE CO. 
rf shot | | JERSEY CITY. 
It wi 7 pay vou to write us for | 
ie Ware. AST & MAULE, 
{Mention this Ph te oe ep 





ae We al Iso build Po wer fo hines. 





L. W. Pond Machine Co. 


an er of and rr! in 





vmnat a NEW HAVEN MANES. CO. 
A Specialty New Haven, Conn. 
“romana” | TRON-WORKING MACHINERY, 


NEW YORK ACENTS, Planers, Shapers, Drills, Slotters, Etc. 








FRASER & ARCHER. | 
NEW AND SECOND-HAND MACHINERY, 


SHAFTING, HANGERS AND PULLEYS. 
121 CHAMBERS STREET. 


Wiiliam Barker & Co. 


Manufacturers of 
IRON AND BRASS 
—WORKING— 


MACHINERY 


140 & 142 E. Sixth Street, 








>» CARY & MOEN 


N'r Culvert, 
S OFS DESCRIPTION o>. 
STEEL WIRE P aa 1 PEFEEL SPRINGS cao 


Send for circulars and 
prices, 











Cincinnati, 0. 
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D, SAUNDERS’ SONS, 


Manufacturers of 


Pipe Cutting & Threading Machines 
Fof Pipe, Mill and Steam Fitters’ Use. 
TAPPING MACHINES, 
For Steam Fitting, also 


Steam and Gas Fitters’ Hand Tools. 


YONKERS, N. Y. 

















Section of Copper-Wire-Sewed ‘Light Double ethan. 4 rates edates | to use 
on cone pulleys and other hard places. Manufactured by the Ga co., 
Gonoord, 6 N.M. Also manufacturers of Staple and Special Grades of Leather Belting 
BES and the ** HERCULES ”? Lacing. 


GF cserzi Inne a 


Send for Catalogue No. 2 





Iron and Steel 


SENSITIVE DRILLS. 
NEW STYLES. 
GREAT IMPROVEMENTS. 
PATENTED GANG DRILLS. 


Two, Three and Four Spindles, 


DROP FORGING 


Cf Every Description, at Reasonable Prices. 


THE R.A. BELDENCO,, DANBURY, OT, | 


The spindles in these ‘drills are driven with 
a single belt made endless, no lacing, and 
tightener pulleys for adjusting tension pro- 
vided. No more trouble from slack belts, 











slippage, uneven motion from lacings, or 
time lost taking up belts. | 


ALWAYS READY FOR USE 


and superior to any multiple spindle drt 
made for drilling from .004 to 3-8 inch holes | 


SINGLE SPINDLE Drills improved 
800 in use. Send for catalogue, 


DWIGHT SLATE MACHINE (0. 


HARTFORD, C 


HARLES MURRAY=+#- 
S//ENGRAVER on WOOD \% 
{Aisa New Yor: 


(| THOS. DALLETT & CF, 


{oth & Buttonwood Sts., "324 


Manufacturers of 


= -. "E) 2 I 


Poriahl Drilling Machines, 


VERTICAL DRILLS, 
| Radial Drills, Multiple Drills, 
HAND DRILLS. 


SEND FOR ILLUSTRATED CATALOGUE. 
















Joormneeicuren D syRAcusE.N.Y 


Mitatebititibiiibb tite 


MACHINISTS’ SCALES, 
PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEICHTON, SYRACUSE, N. Y. | 


Ei Jt pia, a bi | epey a ery 














‘4 


Ai MACHINERY (0, 


CLEVELAND, OHIO. 


Manufacturers of 


66 ACE 99 


“pousre’ Altomatic Boltcntters, 


Cutting from 3-8 in. to 6 in. diameter. 
— Also nd Pe Sata Heads and Dies. 
. Send fo 


r Catalogue and Discounts, 










PAT. DEC, 5, 1882 
PAT, DEC. 4, 1883 
PAT. AUG. 25, 1886 








Sterling Emery Wheel Co. 


——L. BEST, Manager, — 
MANUFACTURERS, i 
West Sterling, Mass. ; el 
ACENCIES :_ Frank J. Scott, Boston, \ 
@ Mass ; New York Supply Co. Ltd Hh A 
é. L. Hell & Co., bn hiladelphia, Pa.: . . : 
rown ing, At anta, Ga a lor ° ‘er ; ‘ 
Bros, = h, Pa.; : Columbus § Sup- Manufacturers of Set, Cap 
0., Columbus, O.; Marinette Iron and Machine Screws, Studs, etc. 
a Chicago, lll; Ripley & Bron- vs , ain 


_ HODCE’S 


ACHINER Uuiversal Ancle Union 


. . PATENTED 
For Reducing and Pointing Wire 


Combining an elbow and 
Especially adapted to pointing wire rods anc 
wire for drawing. 
For Machines or information, address the 


pROReASTER MACHINE SCREW CO. 














at any angle at which it is 
desired to run the pipe. 


union, and can be set 
nar ie & Wholesale agente, 
manufacturer, 





§.W. GOODYEAR, Waterbury, Ct. 


——THii-— 


Powell Planer Co. 


Manfrs. IRON PLANEBS, 
Worcester, Mass. 











ime THREE DESIGNS. SIX SIZES. 
JigEMBODY ALL DESIRABLE FEATURES 


sx PRICES$450.& UPWARD 
po UNIVERSAL RADIAL DRILL CO 


CINCINN 


FORBES & CURTIS 








66 JOBN ST., Bridgeport, Ct 
MANUFAC vena oF 
an p : 
i — rs ; ), ] 
——— = he Forbes Pat. Die Stocks, 
—_—— vd 
SS Powe r Pipe ¢ “‘utting and Thread 
ing . “+7 bines, ( utting-off Ma- 
Rate het Drills, 
si sv Spex a Mac *hinery, etc., etc. 
a FOR CATALOGU! 
ition P i 








P, BLAISDELL & CO. 


Manufacturers of 


achinists’ Tools, 


WORCESTER. MASS. 
PRESSURE R. GULATORS 


S| BEVEL GEARS, 


bev Th eeretionlly Correct. 


4 


BREHMER BRCS. 


Machinists, 


440 N. 12th St., Philadelphia, Pa. 


OUR REDUCING VALVE 


Ours are used and recommend- Will not “chatter” and will main- 
ed by the leading pump man- tain an even steam or water 
ufacturers. pressure as low as one pound. 


JENKINS BROS., New York & Chicago, Ag’ts 
MASON REGULATOR C0., 22 CENTRAL ST., BOSTON. 
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HIGH SPEED POWER -TRAVELING CRANES. 


We are now prepared to build HIGH SPEED POWER TRAVELING CRANES for any capacity of 
load, any length of runway and any width of span, with one or with two trolleys on the bridge. 
hese trolleys to work either slow or fast, together or aeapenmentty, in like or in opposite directions, 

n 


horizontally or vertically, while the bridge can be travers 
are 100 feet and 200 feet per minute; the speeds of 
trolleys on bridge are 50 feet and 100 feet per minute; and there are four hoistin 
of 5, 10, 20 and 40 feet per minute; all can be varied 
jar from zero to maximum or to any intermediatespeed. The loa 


direction. The speeds of bridge on runwa 


g slow or fast at the same time in either 


speeds 
oT without the least shock or 
is always automatically sus- 


tained, thus avoiding absolutely the great danger and anxiety which are inseparable 


‘rom the use of those Cranes which require the operator to apply the brake. 


We have 


ad one of these Cranes of 26 tons capacity in constant use in our sg te for nearly two years 
ti 


and we offer them with full confidence for the greatest range of service. 


partier interested in the subject. 


We invite the correspondence 0 


WM. SELLERS & CO. Incorporated, 
PHILADELPHIA, PA, 








THE LANG ALLSTATTES Co, 


Double, Single, Angle- 
Bar, Gang, Horizontal, 
Twin, Boiler, Spacing 
Gate, Multiple, Belt and 
Steam-Driven 


- Punches and Shears, 


Over 300 Sizes. 


Power Cushioned Hammer. 
Send for new Cataiogue 


Hamilton, 


OHIO. 





ALSO, 











16 Engine 


NEW DESIGNS—LATEST IMPROVEMENTS- 
SIMPLICITY 


I “ 
OF CONSTRUCTION—WORKMANSHIP 


OF THE BEST. 
Send for Cuts and Prices. 


== The Muller Machine Tool Co. etntcsxxai’ oo 










JOHN 





Cincinnati, 


10 INCH, 15 INCH CRANK SHAPERS, 
1s incu, 26 incu GEARED SHAPERS, 


1G tineh to 42 inch ENGINE LATHES, 
22 inch to60inch [RON PLANNERS 


STEPTOE & CO., 


Ohio. 


IT WILL PAY YOU TO WRITE FOR PRICES AND CATALOGUE 





FOR 


SUBSTANTIAL, WELL 
LOW PRICED 


20 INCH DRILLS, 


With latest improvements, Lever 
or Wheel feed, address 


Sibley & Ware, 


SOUTH BEND - + INDIANA. 


HH. BICKFORD, 


MANUFACTURER OF 


MADE, 











BORING AND TURNING MILLS. 


LAKE VILLAGE, N. H. 





Friction Driven 
Center Grinder. 


A neat, simple and cheap tool 
to true up centers, will grind 
centers up quicker than the 
can be an ed, turned an 
hardened, will go on any size 
lathe without any adjustment. 


Send for descriptive circular 
ENERGY M’F’Q CoO. 
1115 to 1128 S. 15th Street, 
PHILADELPHIA, PA. 


OSGOOD DREDGE 00., Arsany, N. Y. 


RALPH R. OSGOOD, Pres. JAMES H. BLESSING, Vice-Pre 
JOHN K. HOWE, Secretary and Treasurer. * 


MANUFACTURERS OF 


Dredges, Excavators, Ditching Machines, Derricks, Etc. 

















AUTOMATIC 


BOLT 
TTER 


\9) 


Binlesies) 


PRemium-at: EVERY -EXPOSITION 
+-— CATA LOGUES-ON-APPLICATION -- 
i —V-) 
POINTERS 


BOLP 
“Sor «corn UP oel TER: 
—>= CARRIAGE:BOlT-MACIIINERY <— 


HOT & COLD AUTOMATIC: NUT & WASHER-TAPPERS OF EVERY STYLE 


WIRE: NAIL: MACHINES 


THE ONLY SPEQIALISTS 
|FURNISHING:COMPL ETE: PLANTS 


'_— IN THE.U -_ 


‘THEN ATIONALMACHINERY-Co 
TIFFIN, OHIO,U.S........ 





ARCHIYECTS, NAVAL ARCHITECTS, MARINE, 
MECHANICAL, CIVIL, MILITARY AND ELECTRIC 
ENGINEERS use Smith’s Patent Calculator, being 
in 10x34x1% inches a complete pocket book and 
instantaneous calculation slide. 

Complete with logarithms, sines and tangents, 
$3.50. Without sines and tangents, $2.50 and $1.50, 
Will be mailed on the receipt of price. 


R. 0. SMITH, C. E., No. 1 Broadway, N.Y. 


CRANK PLANERS 


Cuperior Design & Workmanship, Extra Heavy (1500 Ibs.) 
DOWN, ANGULAR AND CROSS-FEED, 
TO PLANE 12x16xl5. 


THE R. A. BELDEN 00., DANBURY, OT. 


Planers in Stock. 


, 


> or. 

















One 36” x 36” 
One 42” x 36” x 12’. 

Two 48” x 48” x any desired travel. 
One 42” x 42” x any desired travel. 


The above are held at very Low Prices, 


The Newark Machine Tool Works, 


NEWARK, N. J. 





Southwark Foundry and Machine Company, 


Engineers, Machinists and Boiler Makers, 


a 





SOLE MAKERS 
Porter-Allen & Southwark 
Engines. 

Blowing & Reversing 
Engines, Steel & 
Hydraulic Machinery, 
Boilers, Tanks, 
and Gas Apparatus. 


INQUIRIES SOLICITED. 


- PHILADELPHIA, PA. 
































BEMENT, MILES & CO. 


PHILADELPHIA, PA. 
BUILDERS OF 


METAL-WORKING MACHINE TOOLS, 


RAILROAD SHOPS, 
LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, ROLLING MILLS, 

STEAM FORGES, SHIP YARDS, 
BOILER SHOPS, BRIDGE 
WORKS, ETC. 













Adapted for all classes of Machine Work, 
and especially for a large amount of the 
EXTRA WIDE and HEAVY WORK necessi- 
tating the Large and C 

style. 


om 


ostly Planers of the 


The QUALITY and QUANTITY 
of work performed on these 
Planers is GUARANTEED to be 
UNEXCELLED by that done on 
the modern tools of the very 
best makes 


Prices, phototypes and detail- 
ed information on application 


DETRICK & HARVEY, 


aaa at Baltimore, Md. 
These tools are driven bv the Sellers’ Spiral Planer Motion. 


J. E. LONERGAN & CO., 
211 Race Street, PHILADELPHIA, 


MANUFACTURERS OF 
Government Regu- 


)PATENT OILERS, “3222 


Valves, for Locomotive, Stationary and Marine Boilers. 


ARC LIGHTS 2 CENTS EACH. 


We call attention t» the Low Cost of Maintaining a Waterhouse 
Are Light for one hour. It is less than 2 cents each. 
Large or small Plants from 4 Lights up. 


SEND FOR CATALOGUE. 


The Waterhouse Electric & Manuf’g Co., 


Factory: Colt’s West Armory, HARTFORD, CONN, 


Office of EMPIRE FOUNDRY & MACHINE WORKS, 

SAN FRANCISCO, CAL. 
J. RICHARDS, Esq.—We have had in constant use for past 5 years 
one of your PATENT PLANING MACHINEs. It is the first one manufac 
tured for sale by you, and we can say that a greater variety and 
weight of work has been planed on this machine than by any other 
standard planer, taking into consideration the size of machines and 
weighc. Its chief merits are its adaptability and handiness for all 
general classes of work. We have thoroughly tried the machine and 

can recommend it as an indispensable tool for machine works. 


October 30, 1886, SAVAGE, SON & CO. 


Manufactured by E. A. WALKER, 75 Laurel St, Philadelphia, Pa 


KORTING GAS J.-A. FAY & CO. %ai'ts: 
BUILDERS OF IMPROVED 
Gj N [ me 


WOOD-WORKING MACHINERY 
12 Sizes. 


Embraces nearly 400 Machines for 
1 to 60 H. P. 














CYLINDER SIGHT 
FEED CUPS, 

















PLANING & MATCHING 


Surfacing, Moulding Tencuing, Mor- 
tising, Boring, and Shaping, etc. 


Variety and Universal 


WOOD WORKERS. 


Band, Scroll and Circular Saws,Re- 
sawing Machines, Spoke and Wheel 
Machinery, Shafting, Pulleys, etc. 
All of the highest standard of excel- 
= lence. 















~ ‘W. HL DOANE, Pres’t. 


BARGAIN LIST. 

One 70 H. Second Hand. 
* 60H. “ ae 
50H. 
Two 40 H. 


D. L. LYON, See'y. 





Thousands 
in use in 
Europe, & 
36 engines 
running in| « 
N. Y. City. 4! 
e One ws . 
KortingGas Two 15 H. P. nle 5 
y H One 40 H. P. Portable Engine 
Engine Co.,|°"" Sip “ 
“* 88. P. se - 
‘ 60H. P. Stationary ‘ 
“oOn.P, “6 
New York.| “ 20H. P. Vertical 





P. Stationary Boiler 
P. “ e. 
P. “ “ iad 
P. id ee “ec ‘To 
P. Vertical ha 
> “ 

Satis- 
faction 
guaran- : u 


“teen a2 6 Barcla St. 


i. oe 





Two 12 H. P. eh - 2 
One Surface Planer, 27'’ wide, 

** Resawing Machine, 

* Circular Saw Mill, 52’’ Saw, 
New and Second Hand Shafting, 
and Belting. 


S. L. HOLT & CO., 


67 SUDBURY ST., Boston, Mass. 


Hangers, Pulleys 
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NEW TANGYE BUCKEYE AUTOMATIC. ‘CUT-OFF ENGINES. 


25 to 1,000 FI. P. 


These engines are the combined result of long ex: 
perience with automatic cut-off regulation, and most 

careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 
in Steam Consumption and superior regulation guar- 
Ee anteed. Self-contained Automatic Cut-off Engines 
=> 12to0 100 H P. fordriving Dynamo Machines a specialty. 
Illustrated Circulars, with various data as to practical 
Steam Engine construction and performance, free by 


mail. Address, BUCKEYE ENGINE CO., Salem, Ghio. 
“ 301 TELEPHONE BUILDING, {N. W. ROBINSON, cor. Clinton & Jackson Sts,,Chi Ml. 
CALRS AGENTS: W. L, $1 NPS0N CORTLANDT STREET, NX, Y. ROBINSON & OARY, St. Paul, Minn. bi 
KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia, 


BLESSINGS PUMP GOVERNOR. 


“or use in returning the water of condensation to 
sveam boilers under circumstances which make the 
employment of the steam trap undesirable, as wher: 
the pressure in heating systems is greatly reduced be 
low boiler pressure, or where sufficient head room i 
lacking. Is used in connection with a steam pum] 
so controlling the action of the pump that its piston 
speed is at all times exactly proportionate to the vary 
ing quantity of water to bereturned. Nostuffing boxe: 
are used in its construction, and friction is reducec 
toaminimum. Can be adapted to suit a wide range 
of conditions. 

Send for circular of Blessing’s Albany Steam 
are, Blessing’s Water Circulator and 

fier, and Blessing’s Renewable-Seat 
Stop and Check Valves. 


ALBANY STEAM TRAP CO., Albany, W. 


“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & CO., 


33d and Walnut Sts. Branch Office, 130 Washington St. 
PHILADELPHIA. CHICAGO. 


OVER 25,000 ENGINES IN USE. 
BE GUARANTHED Fe, Comers 3.2°.25 ANY Gites Gas Heeine doin 


FOUNDRY AND MACHINE DEPARTMENT. 


HARRISBURG CAR MFG. Co. 
HARRISBURG, PA. 


= gg: SILVER MEDAL 
Highest, Award ane 
| DIPLOMA 
AT FRANKLIN INSTITUTE NOVELTY EXHIBI- 
TION, PHILADELPHIA. 

We are operating the finest and most 
suecessful Electric Light Stations in the 

world. A change of speed not exceeding 
one per cent. guaranteed, running light and 
loaded. Send for catalogue. 




































Rice Automatic Cut-off Engine 
. Self-Contained. Sensitive Governor. 
Balanced Valve. High Speeds. 
Stationary Oilers. Best Economy. 


Gold Medal Cincinnati Hxposition, 1884. 


THE JOHN T. NOYE MFG. CO., 


BUFFALO, N. Y. 


ORTER-HAMILTO 
ENCINE. 


FOR HEAVY WORK AND LARGE POWERS. 
EXTRA HEAVY DESION. 
Send for Catalogue. 


WILLIAM TOD & CO., 


YOUNCSTOWN. OHIO. 
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“PORTABL it AND eavienaay 


RASINES snd BOILERS pare 


MACHINE TOOLS, 


NEW AND SECOND-HAND, ON HAND. 





gia 100 Wie 


peg 


















12 in.x6 ft. Engine L tho, new. American Twist Drill Company’s 
13 in. x6 ft. mes, . 

inane late PATENT CHUCK JAWS. 
16 in. x6-8-10 & 12 ft. Bridgeport, new. 

16 in.x6 “s Blaisdell, s Three sizes. Price per set of 4 Jaws, $40, 
18 in. x8 ft. ” Blaisdell, ol $48, $56. Bolted to lathe face plates, 
19in.xl4ft. — = Pond, nearly new. they make best and cheapest chuck in 
a i 50 3S. Ames, new. the world. Address oneees, Laconia, N 
24in.xlv 14&20ft. “ mes vad . 
23 in.x=-12 & 141-2 ft.** Bridge »port, « | BILL, CLAREE & C 0, Bogen ond o 

24 in. x16 ft. ~ ew Haven, good order. MANNING, MAXWELL & oone Nt. Iphte, P 

30 in.x14 ft. « W. and L. pattern, new. TALLMAN & ce ADD EE CO” rts Pe to 
28 in. raised * 32 in. x16 ft. FE ingine Lathe, Ames, ‘ od or WM. BING C eve 

54 in. x30 ft. ngine Lathe, Niles, good as new 

16 in.x42 in. Planet Bridgeport, new. NO BOILER. 

22 in. x4 ft, pate, new. 

22in.x6 ft. es -owell, “ 

22 in. x5 ft. ' Hendey, new. NO STEAM. 

26 in. x5 ft. ’ siglow. good, . 
26 in.x7 ft. si Brettell, new. NO DANGER 
30 in.x7 ft ay new Haven, : fair. wamuncand T° 

30 in. x® ft. ba ewes *hillips, new. 

80 in. x10 ft a power. Hl FUEL, 

12 in, Shaper, Traveling Head, new. 

12 in. - Hewes & Phillipe, ae CRUDE 

13 in. Stroke, 9 ft. Bed, Trav. Head Shaper, Barr Ai. PETROLEUM 
24 in. Shaper, Bridgeport, new. 

= a " bahia ana Al OR 

32 in. Drill, Bickford, - 

16-18 -20-23-25-28-84 in, Drills. 30 in, Radial Drill, ENE. 
13 in. Stroke Slotter H. & P. new. KEROS N 
Center Boit Cutter, new. a sree 

5in Cutting Off Machine. Star. Started instantly 
Merrill Drops, 00 Ibs. good order. with a match. 


Bement 2250 lb. Steam Hammer. —- 
Milling Machines, Screw Machines, Slate Sensitive Drills. 
Gang Drills, and full line of all kinds of Machine Tools. 


Send for list and specify what is wanted. 
Ee. PP. BULLARD, 
72 Warren Street and 62 College Place, New York. | 


Cheaper than all 
others. 


Adams & Richards Machiue Co., 


New Brunswick, N. J. 


cm Sa 
MAN UFACTURERS OF 


\MPROVED 


STEAM ENGINES 

"Un Varies 

Sizes Varying from 

30 to 2000 Horse Power, | : 

Horizontal or Vertical, : 

Direct Acting or Beam, 

Condensing,Non-Condensing 

or Compound. 

Send for Circular. 





> ENGINES, 


Hi gh Pressure 


ondensings’ Gmpoy ' 
TUBULAR BOILERS. 
GEO-A-BARNARD 
“AGENT - 













TT 
MACHINE CO 


PISHKILL LA 


Oy 





10) 
nS” SLIDE VALVE €N 
STATIONARY BO/LERS, 
GENERAL MACHINERY, 
Ron «\ \We 
AND Brass Ch® 
YORK OF Fy, 
Room 6, . 
COAL AND /RON EXCHANGE, 
Corn. ConTLANoT &CHuaRcn ST. 





McLAREN, 


A CORLISS 
Engines 


AIR 


_, Compressors 


and 
_—— BOILERS, 
ITOBOKEN,_N. .J. 








STEARNS MFG. COMPANY. 


ERIE, PA. 


shige tpt fdbaok piydpanaid HILL, CLARKE & CO, 





or the user. Send for Catalogues. 


SAW MILLS and GENERAL MACHINERY. | | 
Works at ERIE, PA. 
New York Store, 40 Gortinnat Street, 
SMITH & BARNHURST, - . - MANAGERS, 








Maving emiargeu Our ruundry and Otherwise | 
added to our facilities, we are prepared to execute | 
orders for castings weighing from a few pounds to 


forty tons. Our Boring and Turning Mill is one of | 
the largest in the United States, by which we car 
bore and turn a wheeel or cylinder up to 30 feet in 


diameter, and we can plane 30 feet long by almost 
any width. With our wnsurpassed means for 
handling heavy work, and shipping by boat or | 
rail, weare enabled to 


OFFER INDUCEMENTS 


to customers. 








We make a specialty of machinery for making | 
Sugar, and furnish everything necessary to fally| 
equip Sugar Refineries or Plantations. Satisfaction | 
guaranteed, and patronage solicited. 


$$ HEPWORTH & CO, 


“Glenwood Station,” Yonkers, N. ¥. 





BOSTON, MASS. 
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ACCURATE Bevec GEARS. 


By the aid of Special Machinery, 
we are prepared to plane Bevel 
Gears up to 16 inches diameter, 
whose ratio is not greater than 4 
to 1, with the curves of the teeth 
theoretically correct. 

This method admits of long faces, 
good contact and smooth running, 
thereby increasing durability. For 
patterns to cast from and in places 
where high speed is required, gears 
cut in this manner are especially 
desirable. 


BROWN & SHARPE MFG. Co. 


MAKERS OF 


Machinery ena Tools, 


PROVIDENCE, R. I., U. S. - 


Boring: s Tucoing Mills, 


, 8, 10, 12, 14 and 16 FT. SWING. 


NEW MACHINE, 


14-20 ft. Boring and Turning Mill. Housings 

and upper works arranged to slide back to 

tike in work 20 ft. diameter. Has independent 
boring ard key seating attachment, 


NILES TOOL WORKS 


ETamilton. Gnmsio. 


NEW YORK, PHILADELPHIA, CHICAGO. 
96 Liberty Street. 705 Arch St. 96 Lake Street. 
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TRAVELING CRANES. 


Particulars on application. Full Specification and Tender promptly submitted on receipt of 
capac.ty and span of bridge desired. 
MAKERS, 


The Yale & Towne Mfg. Co., Stamford, Conn. 


NEW YORK—CHICAGO—PHILADELPHIA—BOSTON. Catalogues on application. 


SHAPERS, ENGINE LATHES & DRILLS, 


sy tone DAVIS & CO,, 
CINCINNATI, OHIO. 








<é 20 in. U prig ‘ht Drill. | 26 in. Back Geared 

ne 24 and 

=e 30 inch and 38 inch Power Feed Driils. 

S IMPORTANT! 
o = We are now placing on the market 17’’, 344’’, and 
= _* ‘Engine Lathes, same design and construction as 
M pelle =. vied 19” and 21’ Lathes. 
moa We shall produce them in large lots, in order that 
~ -* we may be able to offer them at the popular prices 
<=“ 3 that induced the unprecedented sale of.our 19” and 
eS 21’’ Latnes, 
nD Weight of 24’ with 10 ft. bed, 5200 Ibs. 

a Weight of 27°’ with 10 ft. bed, 6500 Ibs, 

tm We turnish, without extra charge, !aPER ATTACH 

+ MENT, COMPOUND Rest, AUTOMATIC STOP FOR CAR 


RIAGE, PuLLEY Kkest, ete., in addition to regular 
attachments 


6", 


Write for Prices, It will pay you. 


.GouLp & EBERHARDT, E,.E.GARVIN & CO. 


NEWARK, N. J. 139 & 141 CENTRE ST., NEW YORK, 


Manufacturers of 





m 










MACHINISTS! 


APPLY TO 


Miller, 


WITH ARM. 


The Machine shown in 
s cut is des{.ned for rapid 
9 and convenient milling 

of small work. 


Turns out 20 per cent. more work than any other. 


Eberhardt's New Drill 


Send for Catalogue. 











THE PRATT & WHITNEY CO, 


HARTFORD, CONN. 
Have reduced the Selling Prices 
























































. we MES y 
Machine Screw Taps & Combination Lathe Ghucks, 
SSS Now discounting 35 per cent. on each. 
THE BILLINGS 4 & SPENCER Co. 
HARTFORD ‘ o18)\1\ ee Vv 
MANUFACTURERS OF Th SCREW PLATES AND 4 
DIES MADE IN 5 a SIZES CUTTING | 
THREADS FROM . =) je OF AN INCH 
a > J | 
T@ 2 INCHES V # THREAD. ALSO * 
U.S. STANDARD AND ; WHITWORTH THREAD. es 
v Pe ee pre 
DROP FORGED 2 OF BAR STEEL. con 
stlil 
> . . add 
WARNER & SWASEY, 2 2: . 
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Gear Wheels and Gear Cutting.—I make ¢ to 
order. or cut teeth on g blankssentto me. Of all kinds. & 
all sizes to six ft. dm, Small orders or large ones, Fine 


heap Small cast g. Ready made brass g by mail at ow AAT > 
prtomn Bevel g with perfect Dlaned teeth. Hand Book on J. M. ALLEN, PRESIDENT. the 


g, $1. Fackiians qovepene. Terms reasonable. Send for cat. 
« Gko, B, Gant, 66 Beverly St., Boston, Maw. = W. B. FRANKLIN, Viog-Presipenr. uae 


KEY-SEATING J. B. Prrroz, Skorerary. pro 
MACHINES, too 


and 20-in. Drills, 


A SPECIALTY. , whi 
sfeartasetee LATHES FOR TOOL ROOMS, &e. ‘f ‘™ 


no whe can afford to do 

without one. We have FOR PROMPT DELIVERY. des 
now ready for_ prompt ; 3 : ; | 
shipment both Key-Seat- 17’ and 20" Lathes, with or without taper attach- mit 
ing Machines and 20-in’ ments. Photos and prices on application. 

Drills. Send for Photo. nec 
and Catalogue. THE G. A. GRAY CO., & 


mf oN 477, 479, 451 Sycamore Street, Cor. of Webster. 


PRATT & LETCHWORTH, 
ST F s [ F AST | GS. Buffals “Sed Seundey 
BUFFALO, N. ¥ 


PUNCHING PRESSES, DIES, | : 
Pt SHEET METAL GOODS, P“C’ ereS"*°* DROP HAMMERS. 7 
STILES & PARKER PRESS CO. " 


MIDDLETOWN, CONN. ; 
Branch Office and Factory 203, 205, and 207 CENTRE STREET, NEW YORK. bui 























Saas = = : c Manufacturer 





PAWTUCKET.R.I. ; APS &DIE | 


